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The last milestone before flight into interplanetary 
space was passed successfully on October 12, 1958, 
when the lunar probe Pioneer traveled to nearly 80,000 
miles from earth, one-third of the distance to the moon. 
When the instrument package separated from the third- 
stage rocket, it was traveling some 34,400 feet per second, 
only 850 feet per second too slowly to attain the orbit 
planned. 

This velocity is nearly that of escape from the earth. 
The narrowness of the margin is the true significance 
of the Pioneer rocket flight, for here is proof that space- 
flight is possible with existing multistage rockets, if all 
their complex components can be made to function to- 
gether. 

In this particular flight, the operations of the parts of 
the orientation system were not perfectly combined to 
achieve the delicate balance of speed and direction 
necessary for the precise orbit desired for the lunar 
probe. The direction of flight of the first-stage rocket 
was controlled by gyros, but these had a slightly higher 
drift rate than expected, with the result that the tra- 
jectory was some 3! degrees too high. This, in turn, 
meant that the drag by gravity was greater and the 
vehicle was slowed down. It is believed that most, if not 
all, of the 850-feet-per-second loss in speed can be ac- 
counted for by the difference of 3% degrees in the 
trajectory. 

Yet this small difference so reduced the size of the 
missile’s orbit that it attained its apogee point less than 
a day after launching, whereas its flight to the moon’s 
orbit was expected to require more than 24% days. The 
perigee point of the actual Pioneer orbit lay inside the 
earth, and after some 43 hours of flight it plunged back 
into the earth’s atmosphere, to be destroyed like a 
meteor. It is believed to have fallen over the South 
Pacific Ocean. 

Thus, this now-historical example demonstrates how 
critically the size of the orbit followed by a missile cast 
into space depends on its speed compared with the 
velocity of escape from the earth. The latter is about 
36,700 feet per second at the earth’s surface and de- 


Amid a flurry of last-minute preparations for takeoff, the 
Pioneer vehicle, No. 127, rests on its launching pad at the 
Atlantic Missile Test Range, Cape Canaveral, Florida. Its 
first three stages are an Air Force Thor intermediate-range 
ballistic missile, a Navy Vanguard rocket modified for the 
purpose, and a Navy specially developed solid-propellant 
rocket. The vehicle was designed to deliver a payload of 83.8 
pounds to the vicinity of the moon, and this payload package 
constituted a fourth stage. In the distance is seen the Atlantic 
Ocean, over which the rocket’s trajectory arched soon after 
takeoff. U.S. Air Force photograph. 
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STEP INTO SPACE 


creases as the square root of the distance from the earth’s 
center. At the moon’s average distance (60 earth radii 
the escape velocity is about 4,700 feet per second, while 
at the distance of 80,000 miles attained by Pioneer it is 
some 8,200 feet per second. 

A missile moving more slowly than escape velocity will 
travel in a closed path — a circle or an ellipse — around 
the earth’s center. Should the perigee distance happen 
to be less than the earth’s radius, the orbit would come 
within the earth itself, and the body would collide with 
the surface. 

If we consider higher and higher missile speeds 
still always less than the velocity of escape — the cor- 
responding orbits are ellipses of greater and greater size. 
In the following examples, air resistance and similar 
complications are neglected: 

A rocket launched from the surface of the earth at 








Among people of all ages in Washington, D. C., interest in their government’s spaceflight projects is very high. On Saturday, 

October 11th, as soon as the Pioneer lunar probe was launched, the Air Force erected this full-scale model, about 90 feet tall, 

on the Mall midway between the Capitol and the Washington Monument. In this view of the Columbus Day crowd of sight- 
seers the Capitol is seen at the right and the National Gallery of Art at the left. Sky and Telescope photograph. 


0.9 times escape velocity will move in an elliptical orbit 
whose longest axis is 5.26 earth radii (about 21,000 
miles). But for 0.99, 0.999, and 0.9999 times escape 
velocity, the long axis of the orbit is 50, 500, and 5,000 
earth radii, respectively. If the initial velocity were ex- 
actly that of escape, the body would travel outward on 
an open, parabolic orbit of infinite size, never to return. 
At still higher launching velocities, the trajectory would 
be a hyperbola, also of infinite size. The significant 
point, in relation to Pioneer, is how very sensitive the 
apogee distance is to initial velocity. 


Pioneer Research Program 


The exciting range of astronomical observations and 
experiments that will become possible when rockets can 
circle the moon or land on it has already been surveyed 
on page 333 of the May issue. Two specifically lunar 
observations were intended for Pioneer. 

One was the measurement of the moon’s magnetic 
field, whose intensity is entirely a matter of conjecture 
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at present. The other project was to scan the moon’s 
surface with an infrared-sensitive television device, from 
whose telemetered signals a crude map of the invisible 
side of the moon could be constructed. 

For this observation, the far side of the moon should 
be facing the sun, and this was the case when Pioneer 
was launched, as the lunar phase in mid-October was 
just past new. While there is no obvious reason for ex- 
pecting that the averted face of the moon differs signifi- 
cantly from the visible one, the possibility of some novel 
finding on the nearly six million square miles of wholly 
unexplored lunar surface has a strong appeal. 

Additional experiments for the October flight were 
extensions of those already carried out by artificial satel- 
lites, but at much greater distances from the earth than 
ever before. The instrument package of Pioneer carried 
gauges for recording the impacts of micrometeorites. 
However, the telemetered counts were so few as to sug- 
vest that this part of the equipment did not function 
properly. 

The missile’s radio reported the change of temperature 








of the interior of the instrument package. This was 71° 
Fahrenheit at launching, but dropped gradually until 
it became stabilized at about 35°. The intended temper- 
ature was 50° to 60°, and apparently this difference af- 
fected the batteries inside the case, frustrating the 
attempts to fire the last-stage retro-rocket by radio 
command. 

During its 80,000-mile ascent, Pioneer gathered im- 
portant new data on the high layer of intense radiation 
discovered earlier this year by the Explorer satellites 
(see Sky and Telescope, June, 1958, page 398). The 
radiation level indicated by the satellite observations, 
about two roentgens per hour at elevations around 2,000 
miles, seems very hazardous to manned spaceflight. (The 
maximum safe level permitted for workers in atomic- 
energy industries is 0.3 roentgen per week.) 

Preliminary analysis of the telemetered records of 
Pioneer suggests that the level of intensity rises to four 
roentgens per hour at 5,000 miles and then decreases, 
becoming three at 10,000 miles, and two at 17,000 miles 
above the earth’s surface. Further observations of this 
kind are needed. 


Lunar Probe Launching Times 


Sometimes it is supposed that the phase and distance 
of the moon are the primary factors in determining when 
to launch a rocket to the moon. Although the phase de- 
pends on the relative positions of the earth, moon, and 
sun, it is only a secondary consideration, since the 
gravitational effects of the earth and moon predominate 
along the path to be taken by the missile. ‘The sun’s in- 
fluence may be readily compensated for in planning the 
trajectory. The exact distance of the moon at the time 
of interception is important principally in the timing of 
events in the vehicle’s flight plan. 

The factors that decisively affect the time of launch- 
ing were discussed on page 625 of the October issue of 
Sky and Telescope, where it was shown that a favorable 
situation at Cape Canaveral occurs when the moon is 
crossing the earth’s equatorial plane in a southward di- 
rection, and continues for about three days thereafter. 
A narrow limit on the time of day best for launching is 
set by the orientation required for the retro-rocket, and 





A closeup of the base of the Pioneer model that was set 
up on the Mall in Washington, D. C. Here the black- 
board is seen on which the progress of the actual Pioneer 
during Sunday, October 12th, was posted, for the benefit 
of the eager onlookers. Sky and Telescope photograph. 


by the desire to utilize at least part of the earth’s rota- 
tional speed (910 miles per hour eastward at Cape 
Canaveral ). 

On August 17th, the launching of a lunar vehicle was 
attempted, but it exploded 77 seconds after takeoff. ‘This 
was about an hour before moonrise at Cape Canaveral, 
the local hour angle of the moon being 106.7 degrees 
east of the meridian. Therefore, in the October article 





Artificial satellite orbits are 
seen to be very near the earth 
compared with the orbit of the 
moon and the path of the first 
Pioneer. Even previous rocket 
flights to the highest altitudes, 
some 4,000 miles above the 
earth’s surface, went out only 
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one-tenth as far from the earth’s 

center. In this sketch, perspec- 

tive reveals some of the sunlit 

side of the moon, but it was at 

the new phase on October 12th, 

so only its dark side was facing 
the earth. 












MAXIMUM HEIGHT OF —» 
ARTIFICIAL SATELLITES, 
2,500 MILES 





















The second stage, consisting of a modified Vanguard rocket, 
is suspended on cables just before being hoisted into position 
to be joined to the Thor first stage. In the right foreground 
is the trailer used to haul the second stage to the launching 


pad. U.S. Air Force photographs. 


it was predicted that another moon shot might be made 
on October 11th at about 9:00 UT, when the moon 
would have the same hour angle. The actual firing of 
the Pioneer vehicle took place at 8:42 UT. Of course, 
such a prediction assumed that the same rocket con- 
figuration was to be used. 

It is evident that attempts to keep the launching times 
of projected lunar rockets from the public are useless, 
as it is an easy matter to foretell them, once the time of 
any one attempt is known for a particular rocket com- 
plex. Some favorable occasions during the next two 
months for a third lunar probe shot by the U. S. Air 
Force, if the design remains unchanged, are: 


Date Universal Moon’s 

Time Declination 

November 7 6:27 + 1° 49/ 
8 7:20 x eae 0) Li 

9 8:15 7° 46’ 

December 4 4:20 RS 2 
5) a210) O° 53° 

6 6:02 Bo Se" 

7 6:57 9°. 58° 


The U. S. Air Force has recently been granted au- 
thority for two more lunar probes, in addition to the 
three originally allotted to it last spring. (Two of these 
three have already been fired, on August 17th and Oc- 
tober 11th.) The additional launchings will be attempted 
after the first of the year, according to press reports, 
which also suggest that one of the vehicles may be sent 
to the vicinity of Venus. 


MARSHALL MELIN 








The Launching of Pioneer 


Design considerations impose severe limitations upon 
rockets used in experiments like the lunar probe. Since 
the frame must be as light as possible, it cannot be con- 
structed to withstand much lateral force. This is the 
reason for the nearly vertical flight path until much of 
the denser atmosphere is left behind. Thereafter, the 
rocket is maneuvered into a sweeping turn in which 
its length becomes nearly parallel to the earth’s surface. 

The thrust, then applied in a nearly horizontal direc- 
tion, works only against the inertia of the vehicle, and 
not against the earth’s gravitational field, thus imparting 
a greater velocity to the rocket. In the case of Pioneer, 
drift of directional gyros in the first stage resulted in an 
ascent trajectory that was too steep by 314 degrees, caus- 
ing an insufficient velocity after the later stages fired. 

In 140 seconds of powered flight, the 50-ton Thor 
first-stage rocket, with a 150,000-pound-thrust Rocket- 
dyne engine, rose to a height of 50% miles. During this 
ascent, the direction of climb was established by swivel- 
ing the main booster combustion chamber on its gimbals, 
and differential control was achieved by small vernier 
rockets attached to the main frame. 

After cutoff of the first stage, with the missile’s speed 
about 10,000 miles per hour, the explosive separation 
bolts were detonated. ‘The burned-out first stage and 
the cowling that had protected the later stages from 


Technicians make adjustments as the payload package 

(fourth stage) and its cluster of vernier rockets are joined to 

the third-stage rocket. The eight small verniers were fired 

on radio command from the ground within two minutes after 

third-stage burnout, to achieve final velocity and direction 
control of the Pioneer probe. 











Detailed explorations of the moon with the aid of rockets may soon supplement optical observations by earth-bound telescopes. 
Our best records of the lunar surface are photographs such as the one shown here in part, taken with the 100-inch Mount 
Wilson reflector. Filling the right half of this view is the smooth expanse of Mare Nubium. Noteworthy are the “ghost rings” 

-craters that have apparently been almost completely covered by a later flow of lunar material. The bright line of light near 
the center is the Straight Wall, an escarpment 60 miles long and about 1,000 feet high. The prominent flat-floored crater at 
bottom center is Alphonsus, and above it is Alpetragius. Bullialdus is about three-quarters of an inch from the right edge and 
a little below center. The detailed nature of these striking formations and the true history of their origin are controversial 

puzzles that may be clarified by actual visits to the moon in the foreseeable future. 


aerodynamic friction were thus cast off, and the second- 
stage liquid-fuel Aerojet-General 1040 propulsion system 
took over. Eight small rockets imparted spin to this 
t,000-pound assembly, which ascended to a height of 
163.1 miles. The second-stage cutoff was controlled by 
an accelerometer, which had no way of detecting the 
improper climb angle. It is thought that fuel for another 
10 seconds of powered flight remained when the second 
stage was cut off — enough to have imparted the addi- 
tional velocity needed for an approach to the moon. In 
later launchings it is probable that cutoff will be remotely 
controlled by a ground-based computer. 

The third stage used a solid-propellant rocket motor 
newly developed by the U. S. Navy’s Allegheny Ballistics 
Laboratory. Weighing 400 pounds, this rocket provided 
about 2,500 pounds of thrust, and carried the missile 
to a height of 221 miles at third-stage burnout. Explosive 
bolts separated the Pioneer package, and a few minutes 
afterward its eight small vernier rockets were operated 
by command signal from the ground to provide small 
adjustments in attitude and velocity. Thereafter, the 
package was on its way, but its peak velocity of 23,300 
miles per hour was some 570 short of that intended. 

By command signal the final verniers were jettisoned. 
The reverse-acting fourth stage that failed to fire (be- 
cause of lack of battery power) had a Thiokol engine 
developed by Space Technology Laboratory. This or- 


ganization was in over-all charge of the entire missile 
assembly and of ground tracking. 
MARSHALL MELIN 


Amateur Observations of Pioneer 


Two well-known amateur astronomers in Washington, 
D. C., were able to secure both radio and visual observa- 
tions of the early moments of the Pioneer rocket flight. 
They were G. R. Wright and Robert McCracken, presi- 
dent of the National Capital Astronomers. 

For some time, the two have been making systematic 
recordings of the radio signals from several artificial 
satellites. They recorded the 77-second flight of August 
17th. On October 11th, they had met at Mr. Wright's 
home in Silver Spring, Maryland, at 4:00 a.m., planning 
to repeat their program for the expected launching about 
t:40 a.m. Eastern daylight time. 

Hugh Fitzpatrick and Mr. McCracken had previously 
computed the proper direction toward which to point 
the antenna system, which consisted of two five-element 
Yagis, set half a wave length apart and _ horizontally 
polarized. This direction was a little east of the line to 
Cape Canaveral, and about 15 degrees above the 
horizon. 

At 4:43, they heard over the commercial broadcast 
band an announcement that the Pioneer rocket had 
blasted off, and a minute later they began to record the 
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continuous wavering note, similar to those they had re- 
ceived in the past from all the American satellites on 108 
megacycles. At 4:46, Mr. McCracken went outside 
with binoculars for a visual observation. 

To his surprise, with the naked eye he saw in the 
southeast a small white cloud, about 20 degrees above 
the horizon. Shining in a perfectly clear sky, it was in 
total brightness like a 2nd-magnitude star. Its diameter 
of several degrees was increasing rapidly. Mr. Mc- 
Cracken believes the phenomenon resulted from the ex- 
plosion of the first-stage rocket as it re-entered the lower 
atmosphere; he saw something falling earthward below 
this cloud, presumably remnants of the first stage. 

When Mr. Wright and his wife came out to see the 
cloud, a comet-like object was visible in binoculars, mov- 
ing toward the eastern horizon. This was probably the 
missile, the later stages of which were still firing as it 
rose into space. The entire visual observing sequence 
lasted about four or five minutes. The sighting azimuths 
and altitudes were consistent with the course of the 
Pioneer vehicle and with the distance from Washington, 
D. C., to Cape Canaveral. 

The spectacular ascent of the Pioneer rocket was seen 
by the passengers and crew of a Northeast Airlines 
Boston-to-Miami plane. The DC-6B Sunliner, with 69 
persons aboard, was flying at 18,000 feet about 85 miles 
east of Charleston, South Carolina, at the moment of 
launching. 





Payload Instrumentation 


Pioneer was fitted with a complex array of electronic 
instruments in order to gather and send to earth different 
kinds of information. The numbers in the accompanying 
Space Technology Laboratory diagram indicate some 
important parts, which may be described under the 
following headings: 


Command Receiver. Instructions to the instrument 
package from the earth, sent by means of the radar 
used to measure the Doppler effect in the motion of the 
vehicle, were received by unit 1. 

Television Apparatus. For infrared scanning of the 
moon’s surface, a television system was employed, con- 
sisting of an optical unit 2, scanning window 3, driver 4, 
final amplifier 5, and a converter 6 to change the low- 
voltage direct current supplied by the battery pack and 
terminal board 7 to high-voltage direct current. 

Micrometeorites. Very small particles in space striking 
the diaphragm 8 of the microphone produced a signal 
which was amplified at 9 and used to change the signal 
produced by the subcarrier oscillators 10. 

Magnetometer. To measure the magnetic fields of the 
earth and moon, the magnetometer consisted of a sensor 
coil 11, an amplifier 12, and a set of subcarrier oscil- 
lators 13. 


Compartment Temperature. Sensing devices for meas- 
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Spaceflight demands that instruments and power supplies be as light and compact as possible. The manner in which the Space 

Technology Laboratory of the Ramo-Wooldridge Corporation arranged the components of Pioneer is shown by this diagram. At 

the right is a side view of the instrument compartment and retro-rocket nozzle. Compare the pictures on the facing page with 
this diagram, which was included in a public exhibit in the Pentagon building, Department of Defense. 
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This model of the instrument package was designed and set 
up in the Pentagon public lobby by the Orientation Group, 
Wright-Patterson Air Force Base. Sky and Telescope photo. 


uring the compartment temperature actuated another 
subcarrier oscillator 14. 

Telemetry to Earth. All of the information from the 
subcarrier oscillators then passed through the low-pass 
filters 15, diplexer 16, and multiplexer 17 to the telem- 
etry transmitter 18, which was powered by a battery 19 
and removable extra-life batteries 20. The final signal 
was fed to the telemetry antenna through connection 21. 

Retro-Rocket. If the probe had reached the vicinity 
of the moon, a rocket fitted in the center of the instru- 
ment package would have been fired to slow its motion 
in order to permit it to circle the moon. The damper 
ring 22 isolated the instrument chamber from the retro- 
rocket. Not shown are a pressure-sensing device in the 
rocket chamber, designed to indicate that this stage had 
fired, and a spin-rate sensor. 


Sterile Lunar Probes 


The instrument packages of Pioneer and its ill-fated 
August 17th predecessor were sterilized chemically and, 
for the later vehicle, with intense radiation. This step. 
taken in accordance with international agreement, was 
to prevent chemical, nuclear, or biological contamina- 
tion of the moon that could hamper scientific exploration 
of our satellite. 

For example, unless such precautions were followed, 
it would never be certain whether any large organic 
molecules that might be found on the moon were not 
brought by terrestrial missiles. Similarly, a nuclear ex- 
plosion on the moon might make it impossible for a 
future expedition to determine the ages of lunar rocks 
by measuring their radioactivity. Also, a “soft” lunar 
landing, in which a vehicle would spend tons of fuel for 


braking, could so contaminate the tenuous trace of lunar 
atmosphere that its true composition would remain 
undiscoverable. 

Procedures to avoid spoiling the moon for future sci- 
entific purposes have been formulated by the Commit- 
tee on Contamination by Extraterrestrial Exploration 
(CETEX). This group, which is affiliated with the In- 
ternational Council of Scientific Unions, met in Holland 
during May, and at Washington, D. C., in October. 


Tracking the Probe 


One of the most impressive aspects of the October 11th 
performance was the excellent co-ordination among the 
tracking stations, data analysis center, and news dissemi- 
nation facilities. 

The five primary radio-tracking stations were in con- 
tinuous two-way teletype contact, with one another and 
with the data reduction center of Space Technology 
Laboratory, located at Inglewood, California. The nine 
Minitrack stations operated by the Naval Research Lab- 
oratory reported to their operations center at Cape 
Canaveral, which relayed the data to the California 
nerve center. 

Because of the unprecedented distance to which the 
fact-finding missile was to travel, exceptional measures 
were needed to assure reception of its telemetered signals. 
Pioneer’s transmissions on 108.06 megacycles — the fre- 
quency agreed upon by the IGY — were recorded by 
five of the largest steerable antennas available in the 
world. These primary stations, which monitored the 
probe continuously up to 3:46 Universal time on Oc- 
tober 13th, minutes before its destruction in the at- 
mosphere, are at Cape Canaveral, Florida; Millstone 
Hill, in Massachusetts; Jodrell Bank, near Man- 





Final phases of the payload-package assembly are under way 
in this picture, taken from the top of the gantry crane while 
the rocket was standing on the launching ring. The retro- 
rocket is pointed upward in the center of the configuration. 


U.S. Air Force photograph. 
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The Kanae, Hawaii, installation was one of the five primary tracking stations around the world that were tuned to radio signals 

from Pioneer. It employs a 60-foot parabolic unit, shown at the left, and four helical antennas (two seen here), each of which 

consists of four helices that move as a unit in altitude and azimuth. The Hawaiian station was the last to monitor signals upon 
the descent of Pioneer over the Pacific Ocean on October 13th. 


In England the world’s largest steerable radio telescope, the 

250-foot dish at the Jodrell Bank Experimental Station of 

the University of Manchester, was used to track the Pioneer 

in its flight toward the moon and its return to Earth. This 

night view shows the instrument shortly before its completion 
almost a year ago. 








chester, England; Singapore, British Malaya; and Kanae, 
Hawaii. 

The nine Minitrack stations that helped track Pioneer 
are located at Ancon, Peru; Antigua, Leeward Islands; 
Antofogasta and Santiago in Chile; Cotopaxi, Ecuador ; 
Grand Turk, Bahamas: Havana, Cuba; Johannesburg, 
South Africa; and Woomera, Australia. 

The stream of observations of the direction and line- 
of-sight velocity of Pioneer from these stations flowed 
into the data reduction center at Inglewood, where the 
figures were combined and analyzed with an IBM 704 
electronic digital computer. From this came the distance 
and speed values that were so promptly relayed to the 
public. 

The tracking stations made tape recordings of the five 
channels on which the observations obtained by Pioneer 
were being telemetered to Earth. Preliminary reports of 
some of the experiments were quickly made available, 
in announcements from the Pentagon in Washington, by 
Louis G. Dunn, president of Space ‘Technology Labora- 
tory, and other spokesmen. 


RrpoRTED DISTANCES OF PIONEER 
From the earth’s center 


Date uT Miles Date UT Miles 
Oct. 11 8:42* 4,000 Oct. 11 20:47 65,000 
9:48 12,300 Oct. 12 2:47 74,700 
10:47 20,300 4:47 77,700 
11:47 27,500 8:42 79,100 
14:47 44,400 20:47 54,400 

Oct. 1] 16:47 52,100 Oct. 13 3:467 2 
* Takeoff. +Last radio observation before final fall. 











markings, the amateur needs patience and 
persistence. Observations should be at- 
tempted on every night when seeing con- 
ditions are favorable. I find it a good 
plan to observe the planet for at least 15 
minutes before beginning any sketching. 
This preliminary watch enables the eye 
to become fully adjusted to the glare of 
Mars, and makes delicate features easier 
to detect. 

Color filters are helpful, as C. F. Capen, 
Jr., explained on page 517 of the August 
issue. I use a Harrison-Duraline #2 RD4 
orange filter or a Wratten 23A red filter 
to increase the visual contrast between the 
desert and mare regions, and also to 
lessen irradiation. An Eastman Kodak 
deep blue filter makes the Martian disk 
faint, but enhances the polar caps and 
the mists surrounding them, and helps 
show white areas near the limb and termi- 
nator. It is useful in detecting visually 
any occurrence of the famous “blue clear- 
ing.” 

Drawings of Mars should be of gen- 
erous size, with the planet’s disk at least 
two inches in diameter. Beginners often 
use too small a scale. The drawing should 
always contain only what is actually seen 
through the eyepiece, and not what some 
map may show. 

My observations of Mars in 1958 be- 
gan during the mornings of late April, 
but the red planet was far from the earth 
and the brilliant south polar cap was the 
only conspicuous marking. The telescope 
used for all my work so far this year is 
an 8-inch f/7 Newtonian reflector with 
electric drive, setting circles, and rotating 
tube. 

No drawings were attempted until June 
21st, when the angular diameter of Mars 
was eight seconds. The dark band about 
the south cap was conspicuous, and the 
maria appeared of normal contrast (see 
drawing No. 1). 

By the beginning of August, the diame- 
ter was 10 seconds, about the minimum 
for serious study. On several occasions, 
the extensive areas Hellas and Elysium 
appeared very white when seen near the 
limb (2). Mare Cimmerium and Mare 
Tyrrhenum were very dark along their 
northern borders (3), while the tip and 
western side of Syrtis Major were among 
the darkest portions of the planet (7 and 
8). In the northern deserts, Trivium 
Charontis and Cerberus were very obvious 
(9), and I even saw them on two nights 
in early September with a 31-inch Bra- 
shear refractor at 250x. 

From August 10th to about the 22nd, 
the south cap looked hazy, as if partially 
mist-covered, but was brilliant though 
small during the remainder of the month. 
While the dark band was not seen with 
certainty after August 10th, on three oc- 
casions since September 13th a very nar- 
row dark band was suspected surrounding 
the tiny remnant of the south polar cap. 

The region between longitudes 300° 
and 60° (6), which includes Sinus Sabaeus, 





Margaritifer Sinus, and Aurorae Sinus, 
presented its normal appearance, though 
on a few mornings the first-mentioned 
looked lighter than expected. Mare Ser- 
pentis and part of Hellespontus have 
been very dark (6 and 7). Oxia Palus, the 
large dark oasis north of the tip of Mar- 
garitifer Sinus, has been an unusually 
easy object (5). 


More drawings by the 
author with his 8-inch 
reflector. For each is 
given the 1958 date, UT, 
seeing, power, Martian 
diameter and _ central- 
meridian longitude: 10, 
Sept. 11, 7:45, 7-8-9, 
500x, 13.6, 170°-180°. 
11, Sept. 19, 8:45, 5-6, 
500x, 14”.4, 108°. = 12, 
Sept. 20, 7:45, 8-9, 360x- 
500x, 147.5, 88°. 13, 
Sept. 21, 7:30, 8, 360x, 
14”.6, 67°. 


All the “canals” I saw during the early 
part of the 1958 apparition of Mars 
seemed rather wide and diffuse, except 
for those in the desert north of Sinus 
Sabaeus. These were narrow and dark, 
being described on August 27th (6) as 
very well defined. 

Of particular interest is Nodus Lao- 
coontis (labeled Thoth on the IAU map 
on page 23), the major dark area that 
has grown to prominence in recent years 
(Sky and Telescope, August, 1956, page 
442). In 1956, when the north pole of 
Mars was tilted strongly away from us, 
this region could be only poorly observed. 
As this year it is well placed for viewing, 
it deserves close attention (8 and 9). 

Another Martian feature that has 
changed is Solis Lacus. In 1956 it was a 
long oval, pointing nearly east-west, but 
observations this September (11, 12, and 
13) indicate it now bends considerably 
from southern Nectaris. The nearby oasis 
Juventae Fons was beautifully seen on 
September 2Ist and 22nd (12 and 13), a 
tiny round dot that was certainly the very 
darkest marking on the surface of Mars. 

Near dawn on September 16th, Walter 
H. Haas reported a large cloud over 
Ausonia, part of Mare Tyrrhenum, and 
part of Syrtis Major. Unfortunately, I 
could not observe this region the next 
morning. On September 20th (12), I saw 
a small, very bright projection on the 
terminator — probably a cloud high in 
the Martian atmosphere. It was first 
visible at 7:07 UT, and was very plain 


at 7:52 when fog over Long Beach, Cali- 
fornia, halted observation. On the next 
night, when the same region of Mars was 
again on the terminator, a close search 
revealed no trace of this projection. 

The blue clearing is the occasional ab- 
normal transparency of the Martian at- 
mosphere at short wave lengths. When 
it occurs, blue-light views show the surface 














THE NEW 6-INCH 


MAGNUSSON TELESCOPE 
Complete with— 


© Heavy-duty mounting ® Clock drive 
© Slow motion © Setting circles 
© and other accessories 


Parts are sold separately. Write for prices. 


O. MAGNUSSON 


14570 W. 52nd Ave., Arvada, Colorado 
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UNITRON Altazimuth Refractors: left to right, 1.6” (with star diagonal), 2.4” (with erecting prism system), 3” (with DUETRON double 
eyepiece), and 4” (with astro-camera and with UNIHEX on the shelf). 
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UNITRON Equatorial Refractors: left to right, 2.4” (with astro-camera), 3” Photo-Equatorial (with sun screen), and 4”. 
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Does Santa know you want a UNITRON for Xmas? 





UNITRON 6” AND 4” MODELS 


UNITRON : 





UNITRON 6” and 4’ Model 160V. 


There are UNITRON 6” models priced from 
$5125 to $6075. Write for Bulletin 600. 


HOW TO ORDER A UNITRON 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven't the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6’’ models available on special plan.) 


NOW is definitely the time to reserve a 
UNITRON for that very special person on 
your Christmas list who perhaps may be none 
other than yourself. Precision craftsmanship 
cannot be hurried and the number of UNI- 
TRONS which Santa will have available is 
necessarily limited. To avoid disappointment, 
order your UNITRON now. Full payment or 
the down payment may be made at the time 
you wish to have the telescope delivered. 


Remember, there is no substitute for a 

UNITRON. 
MANY Models To Choose From! 

1.6 ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4 ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3’’ ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3” EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 

4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 

4’’ EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 

4” EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 

4” EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 


4’ PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), with 10 eyepieces 








New UNITRON View Finders 








| 





UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever; 
from left to right: 23.5 mm., 30 mm., 42 mm. 


1. VIEW FINDER (Used on UNITRON 2.4” Equatorials): 
23.5-mm. (.93’) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


centering screws. Only $&.50 postpaid 


(As used on UNITRON 3” Refrac- 


2. VIEW FINDER 


tors): 30-mm. (1.2) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 
Finder 3. 


Only $10.75 postpaid 


3. VIEW FINDER (As used on UNITRON 4” Refractors): 
42-mm. (1.6’’) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duralumin tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets, centering screws for collimation, and mounting 
screws. This finder measures approximately 16’ over- 
all. It is light in weight, compact and small enough for 
use as a hand telescope furnishing spectacular wide-field 


views of the sky. 
Only $18.00 postpaid 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 





NEW SATELLITE TELESCOPE 








Here is THE Satellite Telescope for the crit- 
ical observer who will settle for nothing short 
of the very best. Invaluable for MOON- 
WATCH program, as wide-angle finder, for 
comet seeking, meteor counting, and rich- 
field observing. Outstanding features include 
50-mm. objective; 6x, 12° field, high-eye- 
point, crosshair, diagonal eyepiece with rack- 
and-pinion focusing; sealed-in aluminized 
mirror; sturdy altazimuth mounting with grad- 


uated circles, etc. 
Write for Bulletin ST. Price $75 


Get UNITRON’s FREE 


Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with o tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 











Contents include — 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 
Glossary of telescope terms 
How to choose a telescope 
Amateur clubs and research 
programs 


UNITRON 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 






Please rush to me, free of charge, UNITRON’s new Observer's 
j Guide and Telescope Catalog 90.\. { 


Name 
Street. anu } 
l City State caleba 
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THE NEW JPY Professionally Designed and Produced 





@ 800-mm. Focal Length 


@ Coated optics throughout 


Latest in a long line of Lafayette refractors at reasonable prices. 
Polaris is recognizable in the following specifications. 
hard coated, 62.5 mm., 800-mm. focal length. 
naked eye, resolving power 2 seconds, faintest discernible star 10.7 magnitude. 
are hard-coated Huygenians. 


Finder scope is 6x, 30 mm. 
and declination. 
inclination. 


é 
~ alas by LAFAYETTE 


160x, 62-mm. 


@ 62-mm. Objective 


@ Micromotion adjustments on both axes 


@ Equatorial mount 


The unusual value of the 
Objective: Fraunhofer-type achromat, 
Collects about 75 times as much light as the 
All eyepieces 


Equatorial mount with slow-motion controls in right ascension 
Tripod head with latitude adjustment. Clamp lever for declination and 


Accessories include sunglass, star diagonal, erecting prism, sun projection screen, 
field tripod, and wooden case. Magnifications of 160x, 88x, and 40x. Rack-and-pinion focusing. 
Heavy plating used throughout to prevent rusting. Shipping wt. 30 Ibs. 


Net 79.50 








132x, 2.4" 
50 Only 5.95 


Down 


5 


@ 800-mm. Focal Length 
@ 2.4” Objective Lens 
@ Slow-motion controls 


All-new 1958 version of Lafayette’s 
famous 2.4” refracting telescope. A 
fine instrument for the amateur 
astronomer. Fully coated and cor- 
rected for coma and for spherical 
and chromatic aberration. Fork-type 
altazimuth mount has _ slow-motion 
controls for both altitude and azi- 

" muth. Focusing by means of draw- 
tube, rack-and-pinion drive with coaxial knobs. Body tube of white enameled 
duraluminum. Moving parts of heavily chrome-plated brass. Includes 5x 20-mm. 
focusing view finder with etched crosshairs. 4 coated eyepieces: 6 mm., 9 mm., 12.5 
mm., 20 mm. Sunglass, erecting prism, star diagonal, wooden cabinet, tripod with 
chain brace. Objective lens 62 mm., focal length 800 mm. Shipping wt. 25 Ibs. 


Net 59.50 


31%" REFLECTOR Meteor 


An extremely fine, compact, professionally designed 
and produced 314” reflector. Primary mirror is 
aluminized and quartz overlaid. Secondary mirror 
is also an extremely bright, aluminized, first-surface 
element. Exceptionally low light loss due to high 
reflectivity and care in adjustment of secondary 
mirror. Highly achromatic system. Resolving power 
1.4 seconds. Faintest discernible star 11.4 magni- 
tude. Finder scope 4x. Eyepieces are a 20-mm. 
coated Ramsden and a 9-mm. coated Huygenian- 
Mittenzwey. All-metal construction. Body tube white 
enameled. Altazimuth fork-type mount with clamps 
in both axes. 17’ metal table tripod. Mount may be 











LAFAYETTE’S IMPORTED 


Bcuocular 
with COATED ACHROMATIC LENSES and PRISMS 


FOCUS — mechanism is either central focus (C.F.) by means 
of a single wheel and one adjustable eyepiece, or individual 
focus (1.F.) wherein both eyepieces are separately adjustable. 
POWER — is the number of times an image is magnified 
through your binoculars. For example, 7x (7 power) means 
the object will appear 7 times larger (or closer) than with 
The second number used (that is, the ‘50’ in 7 x 50) is the 





the naked eye. n 
diameter in millimeters of the objective lens. 


INCLUDES HARD PIGSKIN CASE 


PD + SOR NO Blk. vies <naes sd cusues ie ae A! See Net 10.75 
. Lae se | | & Serer Shpg. wt. 3 Ibs. . Net 19.95 
F-184 — 7x35 C.F. Wide Angle ..... Shipg. wt. SVe Ibs. .........5 Net 27.50 
MESS £ &.  C S aP ee Shpg. wt. 31/2 Ibs. .. Net 22.50 
F-118 — 16 x 50 C.F. Extra light ...... Shpg. wt. 31/2 Ibs. ....... .. Net 29.50 
Pree —— FO SD GB. co ccsccccsvcccvne Shpg. wt. 4/2 Ibs. ....... . Net 32.50 


Add 10% Federal Tax to the prices above. 


LA Kaa 


USE OUR EASY PAYMENT PLAN 





removed for use with field tripod. Shipping wt. 
15 Ibs. 
PG  ssissicanccancoumannnanies Net 44.50 
@ Extremely compact @ 84x, 38x 44°° Only 4.50 
@ Prof ally designed Down 
50 Only 4.95 
Down 






Professionally designed and produced — not a 
collection of ‘’surplus’’ parts and lenses. The 
achromatic objective is a hard-coated Fraunhofer 
type with a clear aperture of 50 mm., focal 
length 185 mm. The eyepiece is a 6-element, 
coated Erfle type, focal length 30 mm., apparent 
field of view 68°. Magnification is 6.2x, exit 
pupil 8 mm., real field of view 11°. The eye- 
piece has a 1-mm. wire in its field. All bear- 
ings of brass and stainless steel. Altitude scale 
reads 0-90-0 in 5° increments. First-surface, 
aluminized mirror, 95 mm. x 50 mm., set at 45° to the axis. 
fine rich-field telescope — a wide-field finder scope — a 6x 
9x to 70x astronomical telescope by use of 2x Barlow lens 
12.5-mm., or 20-mm. eyepieces. Over-all size 8/2 x 147%’. 


PRM nso a wivlaro@ isin ara aver A Noises aan re mee RID awa ae med Ene ceed es 
F-331 2x Barlow lens for use with above. 


May be used as a 
telephoto lens — a 
and 6-mm., 9-mm., 

Shpg. wt. 6 Ibs. 
Net 49.50 
On ek: a a Net 9.95 





P.0. BOX 651 
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AIC ! JAMAICA 31,_N.Y.p 
NEW YORK, N. Y. 1 CJ Rush New 260-Page Catalog #590 | 
100 Sixth Ave. f (CO Please Send Item #......... POMRCIORO 0d 63.654 k a's I 





ONLY 10% DOWN — Easy Monthly Payments! 
A convenient, economical way to buy your telescope without disturbing 
your savings. You can enjoy your telescope and pay out of future earnings. 
Down payment required is 10% — balance in small monthly payments. 


BRONX, N. Y. 
542 E. Fordham Rd. 
NEWARK, N. J. 

24 Central Ave. i 





g Oo Send EASY PAYMENT ORDER FORM 
SK-K 


ee 


| 
BPINGUTED 055; e'e 0:6: aiciaig:t o 0510's 0 ers 'eielere 





Your first payment is not due until 30 days after date of shipment. All 
carrying charges will be refunded if payment is completed within 60 days 


PLAINFIELD, N. J. 
139 West 2nd St. 


; MIORER 5 ico ooh oikae nes seasons tadseesatecne 





of shipment. No red tape — no hidden charges. A simple confidential plan 
for the convenience of Lafayette’s customers. 








t 
BOSTON, MASS. tr: 
110 Federal St. } CRY 5000s eoeee paeiba~ Zone... Se ree ' 
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markings instead of just a featureless disk. 
Until 1954, the blue clearing was thought 
to occur only at the time of opposition, 
but co-operative observations obtained 
evidence of it on several dates considera- 
bly earlier. In 1956 G. de Vaucouleurs, 
observing in Australia, found that the 
blue clearing is not always planet-wide, 
as had been believed, but may occur over 
only a part of one hemisphere. 

Since early August, every night that | 
observed Mars I inspected the planet 
through a Kodak deep blue filter to look 
for the blue clearing. Ordinarily this 
showed only the south cap and some 
vague white areas near the north limb. On 
August 29th I suspected a clearing, for 
Syrtis Major was faintly visible through 
the filter. On September 19th and 20th, 
Solis Lacus and its surroundings were 
definitely visible in deep blue light, and 
in the darker mare detail was quite easily 
seen. 

In early September, R. S. Richardson 
took photographs with the 60-inch Mount 
Wilson reflector showing definite evidence 
of a blue clearing, and visual observations 
of the phenomenon were made by Alika 
K. Herring of South Gate, California. 

The very favorable 1956 opposition of 
Mars was disappointing to many observers 
because of the apparent faintness of the 
dark markings. When Mars was closest to 
the earth in September that year, much 
surface detail was obscured by a great 
yellow cloud, the most extensive and long- 
lasting in the history of Martian observa- 
tions. My studies this year consistently 
show that better views of the dark maria 
can be expected through the coming au- 
tumn and winter months, for in general 
they appear of normal contrast and in- 
tensity. THOMAS R. CAVE, JR. 

4137 E. Anaheim St. 
Long Beach 4, Calif. 


DEEP-SKY WONDERS 

HEN cool, crisp November skies 

roll around, new delights await the 
amateur. On a clear, moonless night he 
shows his friends the great spiral galaxy 
in Andromeda, and perhaps M33 in Tri- 
angulum, both described on page 637 last 
month. The former is an impressive sight 
in low-power binoculars and _ telescopes. 
While his friends locate the famous 
Double Cluster in Perseus with the un- 
aided eye, the amateur swings his tele- 
scope to it, at right ascension 2” 17", 
declination +56° 54’ (1950 co-ordinates). 
There, in a low-power, wide-field eye- 
piece, the brilliant double swarm of suns, 
h and y Persei, brings exclamations of 
wonder and appreciation from the viewers. 
Next, after a long pause to scan the 
orange disk of Mars, he turns the telescope 
to the Pleiades, and puts on his lowest- 
power ocular. By tradition, the host asks 
his visitors to make a naked-eye count of 
the Seven Sisters before looking through 
the telescope. If the night is extremely 
clear, he may even glimpse the very faint 


nebulosity surrounding the star Merope 
in this open cluster. 

But eventually his friends get tired, and 
go home to the children or television, and 
the amateur tries a really hard one for 
himself: the faint spiral galaxy NGC 16, 
at 0" 06".5, +27° 27’, just south of Alpha 
Andromedae. As it is tiny and of the 12th 
or 13th magnitude, locating this object 
gives a feeling of accomplishment. 

WALTER SCOTT HOUSTON 
Rte. 3, Manhattan, Kans. 
SUNSPOT NUMBERS 

The following American sunspot num- 
bers for August have been derived by Dr. 
Sarah J. Hill, Whitin Observatory, Welles- 
ley College, from AAVSO Solar Division 
observations. 

August 1, 240; 2, 240; 3, 216; 4, 178; 5, 
217; 6, 238; 7, 235; 8, 211; 9, 235; 10, 240; 
11, 192; 12, 189; 13, 180; 14, 155; 15, 191; 
16, 198; 17, 177; 18, 149; 19, 136; 20, 142; 
21, 161; 22, 174; 23, 190; 24, 185; 25, 195; 
26, 161; 27, 175; 28, 184; 29, 166; 30, 193; 
31, 209. Mean for August, 192.0. 

Below 2re observed mean relative sun- 
spot numbers from Zurich Observatory 
and its stations in Locarno and Arosa. 

September 1, 200; 2, 221; 3, 230; 4, 240; 
5, 206; 6, 220; 7, 175; 8, 160; 9, 166; 10, 
219; IY, 245; 12. 268; 33, 265; 14, 253; 
15, 230; 16, 206; 17, 189; 18, 205; 19, 187; 
20, 163; 20, 156; 22; 172; 23, 175; 245-174; 
25, 161; 26, 169; 27, 177; 28, 208; 29, 218; 
30, 189. Mean for September, 200.9. 














THE MARK Il 


Sidereal Telescope Drive 


Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list. 


H & W OPTICAL CO. 
654 Milwood Ave., Venice, Calif. 











HITCH YOUR CAMERA 
TO YOUR TELESCOPE... 


SKYVIEW camera couplers for reflectors or refrac- 
tors. Make pictures by projection, at prime focus 
or with camera lens in place. Adapts cameras from 
35 mm. to 4 x 5. We can furnish complete outfit, 
with 35-mm. or 21/4-x-2Y% single-lens reflex camera. 

SKYVIEW 3” refractors. Altazimuth and equatorial 
models on extra-sturdy mountings. 

All-metal equatorial mount and tripod for reflec- 
tors, only $37.50. Polar and declination axes 11/2” 
diam. with latitude adjustment. RUGGED, will hold 
instruments up to 8’ short focus. Circles and slow 
motions available. 

Write for details. 
We may have the used telescope you're looking for. 


WARING-CLEVELAND INSTRUMENT CO. 
21564 Lorain Rd., Cleveland 26, Ohio 














One-Twentietn Wave 











PaRABOLOIDAL Murnrors 
f/5 to £/10 | 
With 1/10-wave diagonal mirror. | 


The sound theoretical reasons for employing optics approaching zero axial 
error for work on delicate planetary and lunar details at high magnification 
are impractical to detail here. You are invited to request more information. 

TEST GRAPH AND FOCOGRAM SUPPLIED WITH EACH 
1/20-WAVE MIRROR | 

6-inch diameter ..... $ 95.00 

8-inch diameter ..... $155.00 

Sizes closely approximate, focal length plus or minus 1 inch. 


10-inch diameter ..... 
12%-inch diameter 


REFIGURING: 60% of price for the particular size listed above. 

x * * x | 

The following prices are for mirror and flat, mounted in either a round | 

fiberglass, or a square mahogany plywood, tube. A curved “diffractionless” | 
spider and an eyepiece focusing mount are included. 

6-inch diameter ..... $215.00 10-inch diameter ..... 

8-inch diameter ..... $295.00 12%-inch diameter ..... 

Terms: % down with firm order, % just prior to shipment, balance up to 6 months, 

with no interest or charges. Prices include delivery. f. 0. b. destination. 


| 
Delivery: 7 to 14 weeks from order date. DO NOT ASK FOR RUSH SHIPMENT. 
| 


ee Vaughn 


5801 Hammersley Road 
Madison 5, Wisconsin 
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| AMATEUR PHOTOGRAPHS OF MARS 
MOUNTED BARLOW LENS ren i ” 
NG the favorable opposition of 





This is a simple special Mars in 1956, I obtained a number 
lens that fits neatly into : 
your 114” focuser and of photographs of the planet with my 
takes any 114” O.D. eye- 913 er. ere . aa colina . . 
piece. Easily doubles or 12}-inch reflector through a 4-inch Rams 
triples power of your den eyepiece. One-second exposures were 
present telescope. No ’ : Vania . Pan fl adit tua 
adapters or adjustments made on Verichrome Pan film, which was 
ante Abb coy tt developed in Durol 7. The Zeiss-Ikon 
nmounte arlow lens, : 
114” yey ° camera had a delayed-action shutter re- 
$3.00 postpaid lease, which allowed time for telescope 


CIRCULAR SPIDERS vibrations to die out before each ex- 
ee posure was made. 
ew Design r raat ‘ 
ro hold elliptical The first of the two photographs, re- 
diagonals. Fully ad produced below, was taken on August 12, 
justable. Give ex | we z : f 
cellent results. State 1956, at 1 a.m. Central standard time, 
when the longitude of the Martian cen- 
tral meridian was about 306°. Because 





your diagonal and 
tube sizes. 
$8.50 postpaid 
LOW-EXPANSION 
ELLIPTICAL DIAGONALS 


Aluminized, 44 wave. 





; nated. The south polar cap is bright and j 
this was almost a month before the date : oath oe ein ae : 
es ee prominent. The dark markings to the 
of opposition, Mars showed a distinct : ; 
i u + jie actos ‘lumi left and right of the center of the disk 
»hase, the west (left) limb being unillumi- See ; : : 
I een) = are Syrtis Major and Sabaeus Sinus, re- 


Minor Axis spectively. 


i, $3.75 fat A : 
b keg : : : 3.75 The picture above was taken on Sep- 
‘A ; en tember 19th, at 10 p.m., with Martian 
= longitude 275° on the central meridian. 


At this time the apparent diameter of 
Mars was 24 seconds of arc, the planet 
being so near opposition that the phase 
was inappreciable. The south polar cap 
is not detectable. Syrtis Major appears as 
a large dark triangle in the lower part 
of the disk, and above it is the con- 
spicuous light region, Hellas. 
EVERETT S. OLIVER 
504 Harvey St. 
Danville, Il. 


MODIFIED RAMSDEN EYEPIECES | 

4°, 1%", %”. 1%”. 2”, 3”. and a” focal | 
lengths. Attractively mounted in 14” O.D 

silicon-aluminum bushings. | 

$5.50 each, $14.00 per set (any 3) 


SILICA GEL DRYING AGENT prevents fog- 

ging of optics. Comes in small cloth bags, 

lasts indefinitely. 3 bags, $1.00 postpaid 
Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. | 
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Now ... @ 2.4-inch refracting telescope with the precision qualities 
of much larger instruments, that will enable you to explore the depths 

BALANCE WEIGHT = of space, to see the rings of Saturn, the craters of the moon, the 

belts of Jupiter and many double stars! When you observe terrestrially 

with the Space Scope, you can make out human figures at distances 
up to 24 miles, distinguish a person’s general appearance at 6 miles, 
and make an individual identification at 2/2 miles. 

OBJECTIVE LENS . . . hard-coated Fraunhofer type. Over-all diameter, 
62.5 mm.; clear aperture, 60 mm. Astronomical eyepieces: 151x 
Huygenian-Mittenzwey, 73x Huygenian-Mittenzwey, 35x Kellner, 
28x Achromatic Huygenian. Terrestrial eyepiece: 30x. 

COMBINATION ALTAZIMUTH-EQUATORIAL MOUNT enables scope to be 
used as an altazimuth or an equatorial instrument. It has three 
axes, giving horizontal motion if desired, as well as slow motions 
in right ascension and declination. 

DIAGONAL PRISM (right angle) permits greater ease in astronomical 
observations. 

ACCESSORIES include sunglass, 6x finder with crosshairs, 10-cm. sun 
projection screen, equipment tray. Scope is about seven feet high 
when fully extended. Complete with hardwood carrying case and 
10-page instruction folder. i 


$89.50 


TO ORDER: Send check or money order. Shipped freight col- 
lect. For C.O.D. send 1/3 deposit or more. Calif. resid. add 4% 
state tax. 10-day money-back guarantee applies to everything. 





6X FINDER 
EYEPIECE 
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MOUNT 
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4381 SUNSET BOULEVARD * LOS ANGELES 29, CALIFORNIA 
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Illustrated above: 6” De Luxe Dynascope* 
*Reg. U.S. Pat. Off. 


Excitingly New! 





6” — 8” — 10” — 12” 





6" STANDARD | 
MODEL 











Only Criterion could produce such magnificent instruments at such reasonable cost. Combining the 
latest advances in optical engineering with the old-world skill and patience of master craftsmen, 
these superb new Dynascopes, custom made, offer top-quality performance. Every feature neces- 
sary for superior viewing is precision finished to professional standards. Optical surfaces accurate 
to 1/10 wave. 

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features are 
carefully custom built to assure trouble-free operation. Construction throughout is of lifetime mate- 
rials. There are both maximum rigidity and easy portability. 

Above all, Criterion’s strict quality control allows no room for chance. 
tested and inspected; these rigid tests must be flawlessly met before shipment. 
UNCONDITIONALLY guaranteed. Yet the price is amazingly low. 


Each Dynascope is doubly 
Your satisfaction 





Standard Model (80 Ibs. shipping weight f.o.b. Hartford) $265 
Also Illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, $70. 
Write today for full specifications and details of these superior reflecting telescopes. 

Easy-payment terms available on request. 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


D-22, 331 Church St., Hartford 1, 











Dept. Connecticut 


November, 





A Masterpiece 
of Design and 
Craftsmanship 


Criterion’s Famous Dynascopes’ 
— 16” starting as low as $265 


Custom built to meet a professional's exacting specifications 
Priced within easy reach of the serious amateur 








Compare 
These Superior Features 
Which Include 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 
Massive Equatorial Mount, adjustable for your 
latitude 

5 Matched 114’ Eyepieces — 3 Achromatic 
Ramsdens (45X, 76X, 152X) — 2 Orthoscopics 
(228X, 343X) 

8 x 50 Achromatic Finder Scope with cross- 
hairs 

Secondary Support that minimizes diffraction 
Declination Axle, 11/2’’ diameter, with slow 
motion 

Polar Axle with Needle Bearings on 11/2” 
shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54’ Bakelite Tube 
Lightweight Portable Tripod (hidden inside 
pier of de luxe model illustrated) for field 
trips 

Exclusive Two-way Pier-tripod — a massive 
45-pound pier for permanent installation 
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The Goto planetarium has a new and 
ingenious projection system for the 
sun, moon, and planets. This projec- 
tion mechanism, arranged around the 
principal axis joining the star spheres, 
marks an important advance in plane- 
tarium design. 


The planet mechanisms of ordinary 
projectors give only approximate posi- 
tions, using Kepler's laws of motion 
without allowing for perturbations. In 
contrast, the Goto planetarium can 
project more precise positions of the 
planets among the stars. 


The Goto planetarium reproduces the 
highly complex motion of the moon 
with great accuracy; it provides for 
such features of the moon's motion as 
equation of center, variation, and 
evection. 


Write for information concerning the 
availability of this latest and most 
versatile of the world's planetarium 
projectors. 


G 


- | 


Goto Optical Mfg. Co., Japan’s foremost maker of 
astronomical telescopes, is nearing completion of its first 
revolutionary planetarium. 

Patent No. 234815 by Japanese Government 


cS 
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Established in 1926, Japan’s Oldest and Largest 
Firm Specializing in Astronomical Telescopes. 


OTO OPTICAL MFG. CO. cove sssres: 


> Snimmach i, Setagaya-ku, Tokyo, Japan GOTOPTIC TOKYO 
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BOOKS AND THE SKY 


OF STARS AND MEN 


Harlow Shapley. Beacon Press, Boston, 
Mass., 1958. 157 pages. $3.50. 

STRONG CASE could be made for 

the thesis that man’s restless intellec- 
tual drive is motivated by uncertainty as 
to his place in the natural scheme. Of 
Stars and Men is Harlow Shapley’s ap- 
praisal of the horizons that rational man 
has attained in his quest for perspective 
and orientation. 

Why should a man whose career has 
been devoted mainly to astronomy be so 
actively interested in the origin of life 
and its role in the universe? Without pre- 
tending to speak for this book’s author, 
I venture the opinion that he has been 
motivated, not by a curiosity about the 
stars and galaxies per se, but by that 
broader concern to know “what is man, 
and whither are we bound?” Our more 
impressive lessons in humility and first 
intimations of cosmic grandeur began 
with the stars, and astronomy is still a 
good place to begin if we are looking for 
perspective. 

About three decades ago, Dr. Shapley 
approached his present theme in Flights 
from Chaos, a small book based on a 
series of lectures given at the College of 
the City of New York. To the animate 
portion of the universe he devoted a re- 
markable two-paragraph chapter entitled 
“Note on Organic Colloidal Aggregates.” 
In his latest book, the proportions are 
interchanged, an up-to-date survey of the 
inanimate universe serving as background 
for inquiry into the role of life and in- 
telligence in the physical world. 

The author traces the three great ad- 
justments in perspective that man has had 
to make since his early illiterate cultures. 
Each of these has required acceptance of 
a more peripheral position for man, first 
with the geocentric concept, then the 
heliocentric system, and lately the galacto- 
centric cosmos. 

The fourth adjustment is today’s reali- 
zation that we are not alone in a hostile 
universe, that the peculiar organization of 
matter that we call living is as “natural” 
and pervasive as are the solid, liquid, and 
gaseous states. The processes by which 
inanimate matter can be expected to 
evolve into living organisms have been 
intimated with sufficient clarity to dispel 
any need for a miracle to explain the 
origin of life on earth. Parallel develop- 
ments in astrophysics indicate that planets 
are not rare but commonplace. 

The inescapable conclusion is that what 
has happened on earth has happened, and 
will happen, elsewhere. Although this 
fourth adjustment deprives man still fur- 
ther of his pretensions to uniqueness, like 
the earlier shifts of perspective it evokes 
an awareness of undreamed-of grandeur 
in which we all participate. 

Dr. Shapley supports his position with 


a comprehensive summary of the funda- 
mental cosmographic information that has 
accumulated in astronomy, physics, chem- 
istry, geology, biology, and other fields. 
He deliberately limits his discussion to 
the physical entities of space, time, mat- 
ter, and energy as the framework of the 
cosmos. He traces our orientation in space 
and time, our comprehension of the struc- 
ture of matter and the energetic relations 
among material systems. 

Man is fortunate, he points out, to have 
arrived on an old planet with a telltale 
past. On a virgin planet without previous 
life or geological evolution there would 
be no signposts to mark out the dimen- 
sion of time. But man is a late-comer on 
a world already old when the first life 
began. Everywhere, in the dying radio- 
activity of the rocks, in the topsy-turvy 
pages of the book of sediments, in the 
fossil memories of the living past, we find 
the long trace of time. Recently, the geo- 
logical calendar has linked up excitingly 
with the timetable of stars and galaxies, 
and half a dozen lines of evidence agree 
on a crucial time of vast beginnings a 
very few billion years ago. 

Although realizing that life chemistry 
and structures on some planets may be 
radically different from those on earth, 
Dr. Shapley believes life on other worlds 
depends on the basic compounds of car- 
bon and a few light elements that are the 
matrix of terrestrial living matter. 

Man he recognizes as a creature of 
remarkable potentiality, because of the 
greatly specialized development of his 
brain and his awareness and intelligence. 
Yet he cautions against attributing too 
much superiority to man, pointing out 
the loss of the complex instinctive be- 
havioral wisdom that is so highly de- 
veloped in many “lower” organisms. He 
also emphasizes the handicap of man’s 
inferior sensory equipment. 

I am inclined to question this assess- 
ment of man’s position. It is just his lack 
of highly developed instinctive patterns, 
I believe, that frees his rational mind and 
enables the human species to transcend 
the slow adaptive processes of organic 
evolution, avoiding physiological speciali- 
zation with its inexorable penalties. 

Man’s cognitive equipment, too, may 
include some unrealized reserves. Dr. 
Shapley notes that “there are those among 
us who dream of vestigial or embryonic 
senses hovering about the human psyche.” 
From one who is trying to evaluate the 
significance of man in the natural order, 
this comment seems inadequate to take 
account of the demonstrations by many 
quite wakeful investigators of cognitive 
facilities that are not mediated through 
any known sensory mechanisms. 

On questions of philosophy and _ re- 
ligion, the retired Harvard astronomer is 
frank but circumspect. He dismisses the 
anthropocentric dogmas of the past as 


-—Star Atlases and Books on Astronomy 


Norton’s STAR ATLAS.......000..0............. 
SKALNATE PLESO ATLAS 
Field Edition........ teed hasecesieincassquiteale 


Webb’s ATLAS OF THE STARBG........ $6.50 
BONNER DURCHMUSTERUNG ....$100.00 
AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick....$12.50 
OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick...... $10.00 
THE MOON, by Wilkins and Moore..$12.00 
PLANET JUPITER, by B. M. Peek....$8.50 
SKYSHOOTING, by Mayall and aes - 
New: STRUCTURE AND EVOLUTION OF 
THE STARS, by M. Schwarzschild..$6.00 
New: STELLAR POPULATIONS......$10.00 
Write for free list. Out-of-print books located in 
a special service. Books on telescope making and 
optical Gem working. All books advertised and 
reviewed in Sky and Telescope and other magazines. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 

















ee The Facts on SPACE TRAVEL 


Space travel is a fact! Moon 

missiles and missions are under 
way. Take-offs for distant planets are no 
longer fantasy. Here is a book — THE KEY 
TO SPACE TRAVEL, by Walter B. Gibson — 
that, in enjoyable style, clearly and concisely 
discusses today’s attainments, prelude of 
things to come, prospects of interplanetary 
exploration, what famed scientists know of 
life, climate, geography, and the like, of 
other worlds. Includes charts of planets, 
their orbits, notes on space, and so forth. 
A fascinating forecast of things to come. 


96 pages, 6” x 9”, just published — only $1.00 
Money-back guarantee. Order from — 


GLOBE PUBLISHING CO. 
830 Broadway, Dept. S-11, New York 3, N. Y. 














SOME NEW BOOKS 
For Your Space-Age Bookshelf 


OF STARS AND MEN 
By Harlow Shapley. Written in his familiar 
style, with some refreshing new ideas. There 
are 15 theories of the evolution of the uni- 
verse evaluated; some flatly rejected, others 
considered; but none really suits him. $3.50 


THE STARS ARE YOURS 
By James S. Pickering. Up to date, with 
emphasis on naked-eye stars and planets. An 
excellent, practical layman’s handbook. 


THE SPANGLED HEAVENS 
By Lawrence Edwards. Basic facts written 
with a view to the needs of young folks with 
astronomical aspirations. $1.50 


FABULOUS FIREBALL 
By D. S. Halacy, Jr. A new approach to the 
sun, reviewing the exciting progress in the 
field of harnessing solar energy. Present appli- 
cations and a glimpse of future possibilities. 
A really stimulating report, profusely ~~. 
3. 


trated. 
PROFILE OF SCIENCE 

By Richie Calder. Yes, a departure from 
astronomy, yet a broadening, thought-stimulat- 
ing book. Here’s what is happening in other 
sciences while you are gazing at the stars. 
Interesting, understandable, creative action. 
Subjects discussed: nuclear physics, electronics, 
enicillin, and vitamins. The stars will shine 
tighter after you have read this book. $4.25 


LIFE ON OTHER WORLDS 
By Harold Spencer Jones. Solid, scientific, and 
informative on a very tantalizing subject. Writ- 
ten for the alert amateur. Revised 1954 edition. 


NOW AVAILABLE ... 
These two books have been in short supply 
for six months. We now have some but they 
are selling fast. Order right now, as we are 
not sure how long this shipment will last. 
GUIDE TO MARS, by Patrick Moore $2.75 
THE PLANET VENUS, by Patrick Moore $3.00 
Our new catalogue is yours for the asking. 


ASTRONOMY CHARTED 
33 Winfield St., Worcester 10, Mass., U. S. A. 
Phone: PL 5-6992 
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Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; I] THE MOON; 


III SOLAR SYSTEM; IV MILKY WAY; 


V EXTERIOR GALAXIES. 





2x2 SLIDES 
35-mm. STRIPS OF SLIDES 





THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES * 


Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 











HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the mesg subjects: 
telescope observational techniques and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 
by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) Enclose 12c in postage stamps 
as requested in the ad below. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Il. 

















oa 
FROM YOUR TELESCOPE! 
Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope with 12c reply postage. 
First, the Goodwin Resolving Power 
lens placed in front of eyepiece gives 
three times the magnification on each 
by increasir« the effective primary focal 
length up to three times, yet extends 
eyepiece out no more than two inches 
from normal. This alone sharpens 
definition. 

Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 144,” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 

No COD’s—Colleges and Observa- 

tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Il. 
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irrelevant, but he is equally cool toward 


instituting new dogmas based on scientific 


findings. While he constructs his current 
picture of the cosmos on the framework 
of space, time, matter, and energy, he 
doubts that these are enough for a full 
insight. He suggests the need for a fifth 
entity, “something that would make click 
a universe of stars, organisms, and natural 
laws that otherwise might be clickless.” 
He anticipates also the need for a fifth 
adjustment in perspective that will tran 
scend the current physical and_ biological 
orientations. 

“It is my own belief (or is it fancy?) that 
the central theme of biological existence 
is to grow in refined complexity, in dura- 
bility, in adaptability. Man as half beast, 
half angel, must comply with the bio- 
genetic common law, but he is able to 
make amendments thereto. . . . It is prob- 
able that the men of the future will over- 
come our shortcomings and build out of 
our thoughts and acts a finer mental and 
social structure — one that is in better 
keeping with Nature’s heavy investment 
in the locally dominant human race.” 

jo ho RUSE 
High Altitude Observatory 


PLANETS, STARS AND SPACE 


Joseph Miles Chamberlain and Thomas 
D. Nicholson. Creative Educational So- 
ciety, Mankato, Minn., 1957. 223 pages. 


$7.50. 

STRONOMY with a minimum of 
A text and mathematics is the theme 
of this book. In the introduction, the au- 
thors call the photograph one of the 
wonderful features of modern astronomy, 
and they use pictures to very good effect. 
Almost all of the right-hand pages are 
full-page illustrations of astronomical 
views through large telescopes, pictures 
of observatories and = instruments, or 
charts and diagrams to accompany the 
text. 

The first of the book’s eight chapters 
deals with the earth as a planet, its physi- 
cal dimensions, characteristics, and mo- 
tions. Such phenomena as northern lights, 
fireballs, and meteorites, are also dis- 
cussed. Before they proceed to the other 
members of the solar system and more 
distant heavenly bodies, the authors de- 
vote a section to modern astronomical 
instruments. 

The moon is then discussed, with in- 
spiring closeup views of its surface. ‘Tides 
and eclipses are also covered. A chapter 
tells of the sun as a star and as the center 
of our planetary system. 

There follows a description of the vari- 
ous types of stars and star groups in our 
own galaxy, the Milky Way. The final 
chapters concern other galaxies and the 
constellations. 

Because of its “unit” style, the book on 
the whole may seem disconnected, but 
this is a valuable feature for the person 
who must get his reading on the run, so 
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to speak. Each page is a unit, on some 
specific topic related to the facing pic- 
ture. With the aid of the comprehensive 
index, the reader can turn to any sub- 
ject and find the answers to specific ques- 
tions, or can study one or more sections 
as time and inclination permit. The il 
lustrations are in an attractive dark blue, 
and a maroon cover complements the 
fine printing. 

It is noteworthy that little attention is 
given to space travel, which is a_ relief 
from recent books that 
many pages of imaginative material and 
artists’ drawings with scant regard for 
facts or reasonable theories. 

EDWARD J. NEWMAN 
324 W. Yakima Ave. 
Yakima, Wash. 


those present 


FRONTIERS IN SCIENCE 


Edward Hutchings, Jr., editor. Basic 
Books, Inc., New York, 1958. 362 pages. 
$6.00. 
HIRTY ESSAYS by scholars, most of 
whom been associated — with 
California Institute of Technology, are 
collected in this book. The essays are 
presented under three major headings, 
biological, physical, and social, and in- 
clude such widely different topics as the 
philosophy of laughter and the creation 
of elements in the interiors of stars. 
In an essay on the origin of life, Nor- 


have 








Availability of 
ESSCO PUBLICATIONS 


For several decades, the late H. W. Geromanos 
Operated the Eastern Science Supply Company, 
Boston, Massachusetts, providing teachers of 
astronomy, both amateur and professional, with 
publications and other study materials. From 
his” estate we have recently acquired the re- 
maining stock of star maps, charts, and book- 
lets, of which the items listed below will be 
continued in print and brought up to date where 
necessary: 


scl Equatorial constellation chart — 
with star designations 
SCcl Test equatorial chart without 


star or constellation names 

Sc2 Circumpolar constellation chart — 
with star designations 

$c2 Test circumpolar chart — without 
star or constellation names 


$508A Ecliptic-based star map — with 
equatorial grid and names 

$508  Ecliptic-based star map — with 
equatorial grid, without names 

$508B Ecliptic star map list — positions 
and magnitudes for 224 stars 

$505 Nine-inch protractor on paper — 
for planet orbit drawings 

$511 Inner planet chart — orbits of 
Mercury, Venus, Earth, Mars 

$512 Outer planet chart — orbits of 


Mercury to Saturn 
SSO1A Special rectangular co-ordinate pa- 
per — for star maps 
$502 Polar co-ordinate paper — for cir- 
cumpolar star maps 


Price for each item listed above: 1 to 9 sheets, 
10 cents-each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 

From Stetson’s Manual of Laboratory Astrono- 

my, the following chapters are available as 

separate booklets, at 50 cents each: |, Star 

Chart Construction; III, Time; VII, Instruments. 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 


























SPECIFICATIONS OF THE QUESTAR TELESCOPE 


OPTICS 


GUARANTEE. The predicted Dawes empir- 
ical limit of resolution for a 3.5” aperture 
is 1.3 seconds of arc. Each Questar is guar- 
anteed to resolve 0.9 second on a National 
Bureau of Standards test chart which accom- 
panies it. A 41’ line of sight in still air is all 
that is required for testing. 


FOCAL LENGTH. Variable by moving mir- 
ror axially. Basic visual 42.4” (1077 mm.). 
Fields of view 55 min. at 40x, 42.5 min. at 
80x, 21 min. at 160x. Photographic focus 
49” at £/14 and 56” at £/16. Field flat, no 
coma, astigmatism, color or spherical aber- 
ration. Infrared focus identical. Each lens 
and mirror set individually matched by 
aspheric hand retouching during prolonged 
performance testing, further reducing already 
negligible residual aberrations. 

FRONT LENS. Clear aperture 3.505” (89 
mm.). Precision-annealed BSC-2 glass. Axial 
thickness .350”. Central obstruction only 
1.07” dia. Cassegrain secondary .800” dia. 

MIRROR. Low-expansion glass, or quartz 
on special order. Perforated, center mounted, 
3.800” dia., thinner at periphery than at cen- 
ter. Estimated perfection of surface 1/64 
wave for this £/2 primary, which must be 16 
times more exquisite of surface than an f/8 
mirror. Radius tolerance only .006”. Alumi- 
num coating quartz protected. No coating 
has yet failed in 5 years. 

ERECTING PRISM. Compact Amici type, 
2 sec. roof angle, super-grade, selected. 

FINDER LENS. 4” f.1. Powers 4 and 8x. 
Field of view 12° and 8°. FINDER MIRROR. 
.900” dia., exposed to air; aluminum coated, 
none has failed in 5 years. 

AMPLIFYING OR BARLOW LENS. .700” 
dia. modern negative achromat, f.1. — 1.73”, 
coated. 

EYEPIECES. 40x, 26 mm. 3-lens Koenig 
type. 50° apparent field, focusing mount. 
80x, 13 mm. 5-lens Erfle type, enormous 75‘ 
apparent field, so wide the head must move 
to see both sides of it. Focusing mount. 
Both threaded to adapter tube. 

SUN FILTER. STANDARD — has off-axis 


1.5” aperture, coated twice with chromium 
to avoid pinholes. Glass .200” thick. 

SUN FILTER. SPECIAL FULL APERTURE— 
is mounted in aluminum cell with peripheral 
milled slots for ventilation. 


YOU CAN TAKE IT WITH YOU 


Furnished in 


walnut case to protect thin glass only .080” 


thick. 
BARREL 


BARREL. Forged aluminum, machined full 
length. LENS CELL. aluminum 24S-T4, and 
REAR CLOSURE PLATE, with stainless steel 
CENTRAL TUBE. are turned as unit on tool- 
room engine lathe for finish machining of 
lens seat. Lens cell then black anodized and 
reinstalled. 

MOON MAP. Cemented to barrel. Alumi- 
num, .016” thick, hand buffed, anodized, 
dyed deep royal blue, with etched lines 
white-enamel filled. 

STAR CHART (DEWCAP). Internally black- 
flocked Synthane seamless tube 1/32” thick, 
to which is bonded a prerolled aluminum 
sheet similar to moon map. Against deep 
blue, lilac-colored enamel-filled etched lines 
and 340 stars in pale yellow enamel. A work 
of art, with glowing sapphire-plated surface. 

INTERIOR FINISH of barrel and control 
box. Sprayed, after masking, with new dead- 
black alkyd, large-carbon-molecule paint. 

LIGHT-BAFFLE TUBE. Has 20 knife-edge 
internal stops. 


FOCUSING MECHANISM. Mirror thimble 
on a honed, stainless steel sliding tube with 
3” bearing length. Slides on stainless, fixed, 
light-baffle tube, with front-end insert tube 
of .010” wall thickness. Unlubricated. Coni- 
cal s.s. spring loaded. Focus rod s.s. 303, 
ground shaft, 56 T.P.S. precision-ground 
threads. Nylon thrust bearing. 

KNOBS. Aluminum 24S-T4, corrosion re- 
sistant, hand turned on turret lathe, individ- 
ually handled to avoid nicks. 

FINGER-FLICK LEVERS. 302 s.s., ground 
and polished. 


SHAFTS. 302 s.s., precision ground. 


FASTENINGS 


Chrome-nickel stainless steel 302, Bristol 
forged spline-head screws, engine turned, 
polished heads. Finest procurable. Splined 
wrench exerts wholly rotary force. Adjust- 
able screws s.s., slotted. Setscrews, Bristol 
splined, alloy steel, cup point. 


MOUNTING 


BASE. Aluminum sand casting, virgin alloy 
356-TG heat treated. Toolroom hand turned 





and polished. Highly corrosion-resistant. Jig 
bored and precision honed for legs. Bottom 


flange 7” O.D. 


TURNTABLE, OR LOWER FORK BASE. 
Sand casting, same alloy, toolroom turned, 
jig bored and precision reamed. 

Lecs. Aluminum 61S-T3, centerless ground 
to .0001”, anodized. Fine push fit. Center 
leg adjustable, extension assembly will not 
come apart to get lost in the dark. Butyl 
rubber tips. 


BASE HOLE PLUGS act as car or base-plate 
attachment screws, 24ST-4 aluminum staked 
to shank of 10-32 s.s. socket-head screws. 
Neoprene O-ring permits easy push fit into 
leg holes. 


BASE COVER PLATE. bottom. Black Syn- 
thane, turned and jig bored. 


SYNCHRONOUS DRIVE MOTOR. Cramer, 
14 r.p.h. 110 v. 60 cycle, other cycles, volt- 
ages and direction or rotation available. 
Sealed, lubricated gear train. 2.7 watts. 


RIGHT-ASCENSION GEAR. Bronze, 4” dia., 
hand dressed. 4” dia. teflon-faced bearing 
surfaces. 


SIDE ARMS. INNER FORK BRACKETS. 
CONTROL BOX. Die castings of corrosion- 
resistant aluminum alloy 13. Toolroom 
turned, milled, jig bored, tapped, and reamed. 
Special aluminum paint, baked, clear lac- 
quered and again baked; finish is impervious 
to acetone paint remover. Side arm edges 
again hand polished after painting. 


FINDER MIRROR CAGE. Steel, dull finish, 
copper-nickel-chrome plated. 


INNER FORK RING. Aluminum 24S-T4, 


machined. 

ALTITUDE OR DECLINATION CIRCLE. 
3-15/16” dia. 302 s.s. hand finished, riveted 
to bracket ring assembly, 1° divisions. 


CLAMP. Bakelite padded s.s. stud clamps 
declination circle to side arm. 


AZIMUTH OR R.A. CIRCLE. 6” dia. Deep 
blue anodized aluminum, engraved and white- 
enamel filled, graduated to 1° and 4 min. of 
time. May be set as celestial clock. Manual 
slow motion independent of drive. 


SLOW MOTIONS. Continuous 360° rota- 
tion, safety clutch held. Permits control to a 
few seconds of arc. Absolutely free of back- 
lash, lag or play. Has been called the smooth- 
est control on any instrument. Ratio 31 to 1. 
“An important and luxurious major feature.” 


DIMENSIONS. Height, upright 14”. With 
barrel horizontal, 11” high and long. Weight 
6.7 Ibs. 


CASE 


Finest British cowhide, each one made by 
hand for us in Staffordshire, England. Dee 
luggage-tan color, fully velvet lined in old- 
wine color, leather pouches for accessories. 
Conservative white stitching, 2 locks. Rim 
of Questar’s base held in case by adjustable 
eccentric Synthane disks. 


LUGGAGE COVER. Extra heavy .012” thick, 
textured vinyl with black piping and draw- 
string in grommets. Total weight of instru- 
ment in case and bag, 11 Ibs. 


Questar, complete, with case, 2 eyepieces, 
legs, standard sun filter, protective vinyl bag, 
$995 postpaid. With quartz mirror, $1100. 
Full aperture sun filter, $125 additional, or 
separately, $150. 

Time payment plan available. Literature on 
request. 


QUESTAR CORPORATION 


New Hope, Pennsylvania 
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A Distinctive Gift! 
PRINTED IN FIVE COLORS 


De Luxe Edition 


ATLAS OF THE HEAVENS 


by A. Becvar and his coworkers at the 
Skalnate Pleso Observatory, Czechoslovakia 


Your amateur and professional astronomical friends alike will well appreciate 
your thoughtfulness when you give them Antonin Becvar’s new and improved 
ATLAS COEL!I 1950.0. It is handsomely printed in many colors: blue for the Milky 
Way, yellow for star clusiers, red for galaxies; also green for planetaries and diffuse 
nebulae, with gray for dark nebulosities. 

This use of color dramatically brings out such important astronomical facts as 
the concentration of star clusters along the Milky Way, the association of dark and 
bright nebulosity, and the rich cloud of galaxies in Coma Berenices and Virgo. Over 
a hundred cosmic radio sources are plotted. 

More than 35,000 celestial objects are shown on 16 charts covering the entire 
sky. All stars to as faint as magnitude 7.75 are included, and the data on variable 
and double stars have been brought up to date. 

The ATLAS OF THE HEAVENS is clothbound, 16/2 by 23 inches over-all, with 
the colored key on a handy flap. A transparent grid aids in reading star positions. 
The text is in English. 


De Luxe ATLAS OF THE HEAVENG..............0......00ccecccccscosoosaee $9.75 postpaid 


Don’t Forget To Give 
SKY AND TELESCOPE 


Here’s a fine gift for anyone on your Christmas list, from the budding young 
astronomer to the armchair scientist a subscription to Sky and Telescope, the 
world’s largest astronomical magazine, now printing 30,000 copies monthly. He 
will remember your thoughtfulness each month as he reads about this rapidly ex- 
panding science. A gift card, informing the recipient, will be sent in time for 
Christmas on orders received by December 10th. (Another way to give this maga- 
zine is through membership in an astronomical society that takes the group rate 
plan; consult your local club.) 

Subscription in United States and possessions: $5.00, one year; $9.00, 
two years; $13.00, three years. In Canada and Pan American Postal 
Union countries: $6.00, one year; $11.00, two years; $16.00, three 
years. In all other countries: $7.00, one year; $13.00, two years; 
$19.00, three years. 


For the Space Enthusiast 


SPACEFLIGHT 


This popular, yet authoritative magazine on rockets, astronautics, and space- 
travel astronomy, is written especially for the layman and is edited by Patrick 
Moore of the British Interplanetary Society. Leading authorities provide comprehen- 
sive coverage of ail the fields of science that play such an important part in this 
thrilling adventure of mankind. Rocketry, space medicine, atomic fuels, radar con- 
trols, the exploration of the planets are all treated in nontechnical language. 

Spaceflight is printed during October, January, April, and July. Please specify 
the issue with which your subscription should start. Back issues to Vol. 1, No. 1, 
October, 1956, are available. 

Subscription in United States and possessions, Canada, Mexico, and 
Central and South America: $2.50, four issues; $4.50, eight issues; 
$6.00, twelve issues. Single sample copy, 75 cents. 


All items sent postpaid. Please enclose your check or money 


order payable to 
SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Mass. 
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make this an 





ASTRONOMICAL CHRISTMAS 


nith these 
Sky PUBLICATIONS 


GIFT SPECIALS! 


For the Beginning Observer 


This attractive package is designed to help the beginner. Popular Star Atlas 
is a compact, well-bound set of 16 maps, showing stars down to magnitude 51/2. 
Color Map of the Northern Heavens is a large wall chart, showing the northern sky 
to —45° on a polar projection. Splendors of the Sky is a 36-page picture book of 
our neighbors, near and distant, in the universe. Also included is our popular Lunar 
Map, which identifies a large number of features on the moon. 


Popular Star Atlas Color Map of the Northern Heavens 
Splendors of the Sky Lunar Map 


A retail value of $5.00 for $4.50 
For the Advanced Observer 


These three publications belong in all observers’ libraries. Field Edition Atlas 
of the Heavens has 16 unbound charts, 12 by 18 inches, showing white stars (to 
magnitude 7.75) on a black background. Atlas of the Heavens Catalogue, with 
positions for epoch 1950.0, lists stars, clusters, nebulae, planetaries, and galaxies; 
also includes the Messier list and many useful tables. Elger’s Map of the Moon is 
a large, canvas-mounted chart, identifying all the important lunar features, with 
notes by H. P. Wilkins on 146 of the more interesting areas. 

Field Edition Atlas of the Heavens 
Atlas of the Heavens Catalogue 
Elger’s Map of the Moon 


A retail value of $13.25 for $12.00 
For the ATM and Observer 


Here are two books for the telescope maker who plans to observe with his 
completed instrument. Making Your Own Telescope tells him how to make and 
mount a 6-inch reflector at low cost. Norton’s Star Atlas covers the whole heavens, 
showing over 9,000 stars to magnitude 6, along with descriptive lists of 500 
interesting objects for viewing with the telescope, and useful data on the sun, 
moon, and planets. 

Making Your Own Telescope, by Allyn J. Thompson 
Norton’s Star Atlas 


A retail value of $9.25 for $8.50 


For Lunar Enthusiasts 


In this special moon package, you will receive Moon Sets and Lunar Crescent 
Sets, which together show a breathtaking view of the visible side of the moon. 
Moon Sets contain 18 large photographs made from unsurpassed Lick Observatory 
negatives of the first and last quarters. Lunar Crescent Sets are a matching series 
of 10 pictures from Lick Observatory, but for the waxing crescent 41/2 days after 
new moon, and the waning crescent about five days before new moon. Each set 
is suitable for framing, or for use as an atlas. In this offer, our popular Lunar Map 
is also included. 

Moon Sets, Lunar Crescent Sets, and Lunar Map 
A retail value of $5.75 for $5.00 


For Armchair Scientists 


With both amateur and professional astronomers, Sky Sets | and Sky Sets II 
have long been favorites. Each set contains 24 large photographs of astronomical 
wonders, including objects in the solar system and in the Milky Way, portraits of 
other galaxies, many made with the 200-inch telescope, and drawings of the Hale 
reflector by Russell W. Porter. 

Sky Sets | and Sky Sets II 
A retail value of $8.00 for $7.00 


For All Astronomers 


This monumental work belongs on every astronomer’s book shelf. The History 
of the Telescope is the first book to tell the full story of the evolution of the tele- 
scope, beginning with the crude astronomical instruments of the ancients, to the 
giants of today. There are 456 pages, including 196 illustrations and extensive 
references. 

The History of the Telescope, by Henry C. King 
A retail value of $9.75 for $7.50 


NOTE: These gift specials are good only in the Western 
Hemisphere. Offers expire January 31, 1959. 
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man H. Horowitz traces the history of 
spontaneous generation, and tells how 
researchers have projected conditions of 
the earth’s atmosphere back to two billion 
years ago, at which time, they believe, it 
consisted of hydrogen, ammonia, methane, 
and water. 

Touching on the problems of feeding 
the world and of overpopulation, Henry 
Borsook, a biochemist, argues that present 
technological advances are sufficient to 
supply the necessary vitamins and min- 
erals, and that multi-purpose foods now 
being processed can be made attractive 
and desirable. On the other hand, Sir 
Charles Darwin, grandson of the famous 
evolutionist, is more pessimistic. He be- 
lieves that the Malthusian relation of too 
little food for a rapidly growing popu- 
lation will lead to cataclysmic disaster, 
and that neither technology nor natural 
sources will provide enough food or fuel 
for man’s needs. However, the English 
astronomer Fred Hoyle argues against 
Darwin by minimizing the problems 
raised; he feels man’s ingenuity will meet 
the situation by determining or limiting 
populations in some way. 

The optimistic note is continued by 
Harrison Brown, a geochemist, who traces 
the evolution of the solar system and its 
planets, and conjectures on the proba- 
bility of life in the billions of planetary 
systems in our own and other galaxies. 
He sees exciting prospects ahead of man 
learning more of the how and why of 
his universe, if he can avoid his own 
destruction. 

Lyman Fretwell tells of studies in polar 
latitudes of cosmic rays that have energies 
of the order of a billion billion electron 
volts, as compared with the highest energy 
particles, five billion electron volts, pro- 
duced by our largest accelerators. 

A form of vegetable life may exist on 
Mars, according to Frank Salisbury, a 
plant physiologist, but animal life is not 
so certain, since it would have to exist 
in the extremely dry and cold Martian 
desert. He conjectures that nitrogen, in- 
stead of oxygen, would play the active 
role in energy transfer there. 

The Burbidges, Margaret and Geoffrey, 
write about cosmic alchemy, the creation 
of the elements in stellar interiors. They 
discuss stars with light elements, and the 
red giants with large abundances of heavy 
elements in their atmospheres or near 
their surfaces. 

The birth, evolution, and death of a 
star is treated by Allan Sandage. He tells 
how stars in our immediate neighborhood 
range in birth date from the beginning 
of the universe to less than a million years 
ago, and discusses the determination of 
age by the rate of the star’s exhaustion of 
energy through nuclear conversion. He 
theorizes about the birth of a star through 
the collapse and condensation of a large 
cloud of gas and dust, with the attendant 
increase of temperature and density and 
the consequent nuclear reactions. 


Sandage shows color-magnitude  dia- 
grams, with stars just at the beginning 
of their evolutionary life located on the 
main sequence [see page 17, this issue]. 
He describes how our sun will evolve in 
another six billion years to where it will 
have converted 12 per cent of its hydrogen 
to helium. It will then expand rapidly 
to about 30 times its present size before 
it declines in brightness and perhaps 
becomes a white dwarf. 

The editor, Edward Hutchings, Jr., 
writes about changing ideas on the size 
and age of the universe. The observa- 
tional limit with the 200-inch Hale tele- 
scope is over one billion light-years, and 
the estimated age of the universe has been 
raised from two or three billion to six 
billion years. 

L. A. DuBridge in several essays pleads 
for new goals; he urges that mathematics 
be taught more widely so that the layman 
can comprehend the scientific world. For 
example, few can grasp the idea of a fac- 
tor of a million; if we were to count from 
one to one million at the rate of three 


numbers a second, it would take nearly 
four days, counting for 24 hours a day, 
and to count to a billion would take 10 
years. 

Ira S. Bowen points out that the value 
of astronomy is not chiefly in its few 
direct practical applications, but more in 
the concept it gives man of his place in 
the universe. 

The book is well written, and for the 
astronomer or for any other scientist, 
amateur or professional, it affords an 
opportunity to obtain a bird's-eye view 
of the accomplishments of his fellow 
scientists. LEON E. GOLD 

Amateur Astronomers Association 
New York 24, N. Y. 


THE BLACK CLOUD 


Fred Hoyle. Harper and Brothers, New 
York, 1957. 251 pages. $2.95. 
ANY of this magazine’s readers think 
of Fred Hoyle as the most articulate 
of the new generation of British astro- 
physicists. It may be a bit dismaying to 











Fa The Star A New Way to See Them H.A.Rey 


“Rey’s ability to draw straight lines between stars 
is so simple it is unbelievable . . 
constellations heretofore beyond my powers of com- 
prehension.” Charles H. LeRoy, Sky and Telescope 


. I have identified 


Houghton Mifflin Co., Boston 7, Mass. 
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SAVE WITH THESE COMBINATION OFFERS 
Get acquainted with Cal-Astro quality. 


No. 1 414” pyrex, 45” F. L., paraboloidal mirror, 1 rectangular pyrex diagonal, Cal-Astro 
DeLuxe focusing device, 18-mm. Kellner eyepiece and collar. Price: if parts purchased 
separately, $90.70. Combination price, $79.95. Shipping weight, 4 Ibs. 

No. 2 6” pyrex, 48’ F. L., paraboloidal mirror, 14%” elliptical pyrex diagonal, Cal-Astro 
DeLuxe focusing device, 18-mm. Kellner eyepiece and collar. Price: if parts purchased 
separately, $124.70. Combination price, $109.50. Shipping weight, 5 Ibs. 

Add postage and insurance. California customers also add 4% sales tax. 


ORDER TODAY — THIS OFFER POSITIVELY ENDS DEC. 31, 1958. 


30 North San Gabriel Blvd. 





| ain Cal-Adstro 


Optical Laboratories 





Since 1947. Owned and operated by Leland S. Barnes. 


PASADENA, CALIFORNIA 
Phone: Sycamore 2-8843 














The latest 


Spi tz movet a2 


PLANETARIUM 
has been shipped to 
MSDF Service School 


Tateyama, Japan 


* 
Spitz Laboratories 


Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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RADIO-NOISE MAPS 


for Radio Astronomers and 
Communications Engineers 


This set of radio-noise maps, in planisphere 
form, covers the entire sky. Pairs of trans- 
parent overlays represent the northern and 
southern radio sky as it would appear to an 
observer with an antenna of half-power beam- 
width 2° at 600 megacycles per second, and 
10° at 200 megacycles. The distribution of 
cosmic noise at other frequencies can be readi- 
ly determined. Horizon-co-ordinate grids are 
provided for selected latitudes. 

The set, $2.00 plus parcel post (4 Ibs. to 
your zone). 4 
Order directly from and make checks 
payable to 


HARVARD COLLEGE 
OBSERVATORY 


Cambridge 38, Massachusetts 











Preserve your copies of 
Sky and Telescope 


for quick and easy reference, each 
volume in its own special binder. 


You can now file each issue of Sky and 
Telescope as you receive it. Forget loss and 
destruction when it’s protected in this beau- 
tiful dark blue fabrikoid binder. Priced at 
$3.50 each, postpaid in the United States; 
$4.00 in Canada. 


Sorry, but no foreign orders accepted. 


Your name can be gold-stamped on your bind- 
er for 70c extra, the volume number for 40c, 
both for a dollar; print desired lettering clear- 
ly. Payment must accompany order. Please 
specify volume number. 


Sky Publishing Corporation 


HARVARD OBSERVATORY, CAMBRIDGE 38, MASS. 








find the learned exponent of “continuous 
creation” romping off on a literary lark 
— he himself calls it a “frolic” — to write 
this dandy  astronomy-fiction mystery 
thriller complete with attractive girl. 

We all know, however, that he has 
peculiarly strong gifts of expression, and 
has published books on philosophy and 
current affairs, in addition to The Na- 
ture of the Universe and Frontiers of 
Astronomy. And there is a long tradition 
of serious thinkers using fiction to set 
forth earnest ideas. Some are now re- 
membered only for their fiction, as is 
Jonathan Swift and his Gulliver’s Travels. 
The fiction of others, like Samuel John- 
son and Benjamin Disraeli, is little read 
today. Finally, Dr. Hoyle had clearly a 
long list of things he wanted to say, things 
he had to cast in a form quite different 
from a report of research findings. 

The setting of The Black Cloud is 
pure Palomar Mountain at one end, and 
Eng!and and the Astronomer Royal at 
the other, with realistic touches that will 
be appreciated in full by those familiar 
with astronomy. The time is the near 
future. After a while the reader will be- 
gin to feel the Moonwatch teams might 
well be alerted to note any odd appear- 
ance of a portion of the sky. As the 
preface states, “After all, there is very 
little here that could not conceivably hap- 
pen. 

There is unwarranted extrapolation on 
a magnificent scale, but few will halt at 


any point in their flight through The 
Black Cloud to say, “This I will not ac- 
cept.” We follow the progress of the 
cloud and Kingsley, the principal charac- 
ter, with only the breathers a skilled dra- 
matic writer must provide to give added 
power to the next move. 

When we do get a chance to “look 
around” in the less tense passages, the 
first question that comes to mind _ is, 
“Just how many of these penetrating but 
harsh opinions of Kingsley are those of 
Hoyle himself?” It is added mystery to the 
best cosmic crisis yet concocted. 

The Black Cloud tells what Dr. Hoyle 
was determined to say, related in such a 
manner that his audience listens to the 


ond. 

“— JOHN W. STREETER 
Franklin Institute 
Philadelphia 3, Pa. 


NEW BOOKS RECEIVED 


EXPLORING THE SuN, Roy A. Gallant, 1958. 
Garden City Books. 56 pages. $2.50. 

Another of Roy Gallant’s series for young 
people, this book uses many large, colored 
drawings to illustrate ancient beliefs and 
modern knowledge about the sun. 


EXPLORING THE PLANETS, Roy A. Gallant, 
1958, Garden City Books. 123 pages. $2.95. 

For young people, this book with its many 
imaginative illustrations discusses the origin 
of the solar system and what is known about 
the planets. It gives tables showing the posi- 
tions of the five brightest planets for the 
next 11 years. 











AN IMPORTANT ANNOUNCEMENT .... 


To serve better the amateur astronomer and telescope maker, BRANDON OCULARS and BRANDON OBJECTIVES are now being 
The planetarium is a nonprofit organization for spreading the knowledge of 


sold at the Adler Planetarium in Chicago, Illinois. 
astronomy in America through exhibits and demonstrations, and assisting in the design and construction of amateur telescopes. 


Our oculars and objectives can be obtained immediately by mail, or bought directly from the book counter at the 
Adler Planetarium, 900 E. Achsah Bond Drive, Chicago 5, Illinois 


ORTHOSCOPIC OCULARS ASTRONOMICAL OBJECTIVES 


rer 
; 


Sintec 


YOU HAVE A CHOICE OF 7 EYEPIECE POWERS! 


With a standard f/8 6-inch reflector, our eyepieces give the following powers: Use Brandon astronomical objectives, either 3-inch or 4-inch. Each lens is 
4 mm., 300x; 6 mm., 200x; mm., 150x; 12 mm., 100x; 16 mm., 75x; rigidly tested for its resolution of double stars before being sold. Check 
24 mm., 50x; 32 mm., 38x. these features: 

1. Four-element design gives a flat, beautifully corrected field of 50 , cover- 1. Superior optical design utilizing a larger air separation. Color corrected on 
ing more than 160% of the area of the conventional Ramsden for the same C and F and hand corrected to reduce residuals to a minimum. Completely free 
power. of coma. 

2. Precision optical elements, magnesium-fluoride hard coated. 2. Glass-ai surfaces magnesium-fluoride coated. 


3. Simple take-down for cleaning. 


4. Precision metal parts, black anodized for 
standard 1'%-inch outside diameter. 


5. Clean mechanical design provides for observing ease. 
16, 24, and 32 mm 


$15.95 each, postpaid 


6. Effective focal lengths: 4, 6, 8, 12, 





BRANDON 


OCULARS and OBJECTIVES 

are specifically designed 

for astronomical observing. 
Satisfaction is guaranteed, 

or your money will be refunded. 


Visit your local planetarium — 
the programs are constantly 
changing. 


3. Quality optical glass precision annealed and held to one ring test-plate 


match. 


anti-reflection and ground to 

4. Mounted in a cell, ready to attach to your own tube of aluminum, brass, | 
steel, or plastic. Cell made to precision tolerances and coated to prevent stray 
Each cell is engraved to show effective focal length and 


light reflections. 
serial number. 


Brandon Instruments ; 








ANY AMATEUR CAN MAKE HIS OWN REFRACTOR! 


3" C.A., 45.8" F.L.. . .$62.00 


4" C.A., 61.2" F.L.. . .$138.00 


GUAYNABO, PUERTO RICO | 
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ASTROLA Reflecting Telescopes 


AMERICAN MADE — AVAILABLE NATIONALLY ON EASY TIME PAYMENTS 


Your first requirement in any fine telescope 
is the most superb optics! 


At the right are two unretouched Ronchi and Foucault photographs of one of our 8-inch 
parabolic mirrors of pyrex, with a focal length of 56 inches (f/7). We have now produced 
over 1,300 of the finest quality mirrors from 6 through |8 inches aperture, each inscribed 
with our name to assure you of the finest astronomical optics obtainable. 

For over six years we have specialized in the perfection or finishing (we call it re- 
figuring) of your incompleted or imperfectly performing telescope mirror. Each month, scores 
of new observers are discovering the unrivaled performance of our finished parabolic mirrors, 
elliptical diagonals, and complete ASTROLA Reflecting Telescopes. 

If you desire a fine telescope of really adequate aperture, yet compact and portable, 
why not consider an ASTROLA? If you intend to pursue serious observing on a scientific 
program and if you wish the very best telescope at a reasonable price, then treat yourself 
to an ASTROLA reflector. We do not build telescopes of novel or trick design — just the 
finest Newtonian reflectors which have been the world's standard type for a century. 

A great many of America's foremost observers use our telescopes and astronomical 
optics. Discover today the difference in telescopes, and you will see why the superior 
definition and resolution of ASTROLA reflectors and Cave optics lead the American reflect- 
ing telescope field. 


Standard De Luxe 
ASTROLA MODEL “A”, 6-inch, f/8 .... $295.00 $475.00 
ASTROLA MODEL “B”, 8-inch, f/7 .. $375.00 $575.00 
ASTROLA MODEL “C”, 10-inch, f/7 ........ $475.00 $725.00 


ASTROLAS are fully portable — as they can be assembled or taken down in 
three minutes. Each instrument comes with three of the finest oculars (four on the 
De Luxe Model ''C''). The equatorial head and stand are of cast aluminum, and 
the fiberglass tube is made by W. R. Parks. Optics are corrected to 1/10 wave or 
better, aluminized and quartz coated exclusively by Pancro Mirrors. Each telescope 
is carefully star-tested before packing and crating. We fully guarantee all 


ASTROLAS to resolve double stars to Dawes’ limit and to give superb definition 
on the moon and planets on nights of good seeing. Clock drives, rotating tubes, 
and setting circles are available at additional cost (but are furnished as standard 
equipment on all De Luxe models). 


PYREX MIRRORS 





New De Luxe Model "'B" 8-inch ASTROLA, £/7, 
complete with rotating tube, clock drive, setting 


circles, and 3 oculars (85x, 210x, 360x). 
Phone: 


aluminized and 


New pyrex mirrors, 
quartz coated. Elliptical diagonal also 
provided. 
6-inch 
8-inch 
10-inch 
12Y2-inch 





Full price including packing and crating. ..$575 


When in the Long Beach area, visit our new display room. 
and refractors, plus a large assortment of astronomical literature. 








ARE YOU SATISFIED WITH YOUR PRESENT MIRROR? 


If your mirror does not give the fine performance you need for satisfactory observing, the 
expert opticians at Cave Optical Co. will refigure it at a reasonable price, or offer you a 
new precision-ground pyrex mirror. Whichever you choose, your mirror will have a fine 
figure, good to 1/10 wave length or better. 


REFIGURING MIRRORS 


Refiguring, aluminizing, and quartz coating 
your imperfect mirror. Elliptical diagonal 
also provided. 


| EE ae $35.00 
pe | ede ters Mereor $50.00 
VOI oecscaicecnccacices $75.00 
TOUGHNGE Aes iitcacescscan $120.00 


All prices f.0.b. our plant, Long Beach, Cali}., and subject to change without notice. 


SEND FOR OUR NEWEST FULL-COLOR 1959 CATALOGUE. 


Always in stock ave small reflectors 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
GEneva 4-2613 
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CONSIDER THESE PROFESSIONAL-TYPE FEATURES 


* 


* 


+ + & 


Optical system: 41-inch mirror, {/ll, spherically corrected 
with surface accurate to 1 wave, aluminized and quartz 
over-coated. 

Mounting: Equatorial and adjustable for latitude. Massive 
aluminum castings with l-inch-diameter shafting on both 
axes and Tensalloy bearings. Clamps provide any degree 
of tension desired. Two lock-nuts on saddle permit simple 
removal of tube. All-steel parts chrome plated and carefully 
machined to give maximum rigidity. 


Tube: Seamless aluminum, painted black inside, with 
hammer-tone green finish. 

Rack-and-pinion focusing: Accommodates standard 11!4-inch 
eyepieces. 

Finder: 6 power, with achromatic objective, and mounted 
in adjustable bracket. 

Pedestal: Heavy-wall steel tube with collapsible legs. 


Guaranteed free from torque and wobble. Design allows 
tube to be swung in any position without bumping into 
legs. Pedestal, mount, and legs painted black crinkle finish. 
Three eyepieces: 50x Kellner, 100x and 200x Ramsdens. 


RACK 
AND 
PINION 





Takes standard 1!4-inch eyepieces. Tube 


is of chrome plate; body is black crinkle 
finish. Will fit any size tube .$8.50 postpaid 
Diagonal holder for above 


.$1.00 postpaid fit any size tube. 


6-POWER ACHROMATIC FINDER 





Clear aperture 13/16 inch with Ramsden 
eyepiece. Bracket is crinkle finish and will 
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SPACEK INSTRUMENT CO. 


featuring our 
SPACE K-4 DELUXE 


Latest and most impressive of our SPACE K-SERIES telescopes, 
the SPACE K-4 DELUXE is the most practical 414-inch reflector on 
the market for the amateur and professional astronomer. Value 
for value, Spacek Instrument Company matches the lowest price; 
feature for feature, the SPACE K-4 DELUXE is outstanding. 


Precision, performance, and elegant styling have been in- 
corporated in the SPACE K-4 DELUXE to give you one of the finest 
telescopes money can buy. The price is only $89.50 complete with 
three eyepieces. 


If you are interested in a telescope that is guaranteed to be 
free from wobble; that handles smoothly in both axes without bind- 
ing when tracking; that really resolves double stars and perceives 
fine lunar and planetary detail; that is engineered to withstand 
rugged handling, and if you insist on getting your money's worth 
. .. then by all means we recommend that you buy our SPACE 
K-4 DELUXE. 


Guaranteed without reservation, our telescopes are sold by 
some of the finest dealers from coast to coast. You are assured of 
receiving American-made merchandise at a considerable saving. 





OTHER SPACE K-SERIES TELESCOPES 


SPACE K-6 (6-inch Equatorial)....................... $249.50 
SPACE K-3 (3-inch Equatorial)....................... $39.50 
SPACE K-SATELLITE (3-inch Altazimuth)............ $29.50 


Prices are f.o.b. Pottstown, Pa. 


Pennsylvania residents add 3% sales tax to all prices. 











MIRROR 
CELLS 





Our finest quality mirror cells. Heavy rib 
design. Will support mirror without distor- 
tion. 6- and 8-inch cells are spring loaded. 
10-inch cell adjusted by means of push- 
pull machine bolts. 


6-inch cell........ $6.50 postpaid 
8-inch cell... ..$10.50 postpaid 
$7.25 postpaid 10-inch cell...... $19.50 f.0.b. Pottstown 


All prices subject to change. Write for free literature. DEALER INQUIRIES INVITED. 


SPACER 


46 Sky anv TELescore, November, 1958 


INSTRUMENT CO. 


1130 SEMBLING AVE. 
POTTSTOWN, PA. 

















GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


BALANCING THE TUBE OF A REFLECTING TELESCOPE 


MONG amateur-built reflectors, stati- 

cally unbalanced instruments are the 
rule rather than the exception. While 
friction in the bearings or restraining 
clamps on the axles often conceal a lack 
of equilibrium, such a condition cannot 
be tolerated if slow-motion controls are 
to work properly or if a driving clock is 
to be added. 

Recently, this department received a 
communication from Dr. George Van 
Biesbroeck, well-known astronomer at 
Yerkes and McDonald Observatories, in 





Fig. 1. Conditions of unbalance, the 
telescope tube tending to rotate one 
way or the other, except when oriented 
as in drawing c. Gravity is in the 
direction of the vertical arrow. 


which he describes the procedures for 
making the final adjustments to balance 
a telescope in all positions. But before 
presenting his suggestions (in a subse- 
quent article), it is necessary to discuss 
the steps an amateur should take to 
balance the reflecting telescope tube and 
its attachments around the optical axis. If 
a rotating tube is planned, it would be 


Fig. 2. In order to eval- 
uate the angle A and to 
determine the amount 
of counterweight re- 
quired, an arbitrary 
position of the tube is 
assumed. In Fig. 3, an- 
other position is chosen 
to permit setting up a p 


Moment F = 1.81 X 


OE' = 5 cos 30° = 5 


OF' = 7 cos 75° = 7 


Moment E = 4,33 X 2 


x 


x 


Our example will be the tube shown 
schematically in Fig. 2, with a diameter 
of 8” and a three-pound finder whose 
center of gravity is 7” from the optical 
axis. The two-pound eyepiece assembly 
has its center of gravity 5” from the 
optical axis. As in Fig. 1, the angle EOF 
is 45°, and the direction of gravity is in- 
dicated by the arrow pointing downward 
just below the center O. 

In order to compute the moments of 
force of E and F around O, we first as- 
sume a particular orientation of the tube. 
In this example, we take angle P’OE as 
30°, which makes P’OF 75°, since angle 
EOF has been set at 45°. The construc- 
tion lines of Fig. 2 show how to compute 
the moments, which act as if the weights 
of E and F were located at FE’ and F’, 
on the horizontal line PP’. We shall de- 
note the weights of E and F by E& and F, 
respectively. The moment of E is E multi- 
plied by the distance OE’, while that of 
F is F times OF’. The numerical results 
are shown in the diagram. 

We will attempt to cure the rotational 
tendency by placing a counterweight W 
at a distance of 6” from the optical axis, 
somewhere on the opposite side of the 
tube from E and F, as indicated by the 


F 












0.866 = 4,33" 


0.259 = 1.81" 


8.66 in.-lbs. 


5.43 in.elbs. 





second equation of equi- 
librium. 


impossible to overcome the effects of 
gravity in all positions of the telescope if 
such balance were not achieved at the 
very beginning. 

In most reflectors, the mirror and its 
cell are symmetrical about the optical 
axis, and diagonal supports are usually 
symmetrical also. But every instrument 
must have an eyepiece base mount, with 
the adapter tube and eyepiece itself, all 
represented by E in Fig. 1. If there is a 
finder, it will probably be mounted at 
least 45 degrees from the eyepiece, as 
shown by F. Obviously, these cause a tend- 
ency for the tube to rotate one way or 
the other, as shown in Fig. la and 1b; 
only in a special position, Ic, will E and 
F tend to balance each other. How can 
we obtain an equilibrium condition for 
all orientations of E and F with respect 
to the optical axis? 


Fee ae i 








N 
Gravity 


Ww 


angle A. ‘The moment of W is 6 W cos A. 
Equilibrium requires that the sum of the 
moments of E, F, and W shall be zero: 
8.66 + 5.43 + 6WcosA = 0, 
or 6 Wcos A = —14.09. (1) 

But in this formula we have two un- 
knowns, the weight W and the angle of 
orientation A. Therefore, in accordance 
with well-known algebraic rules, we need 
another independent equation, which can 
be derived by considering another posi- 
tion of the telescope tube. 

Therefore, in Fig. 3 the whole system 





PIS carne, ta, 
V4 WY ACS x 


Reg. U.S. Pat. Off. 


Let us give you the same hard aluminum 
coating that we are applying to the Cave 
Astrola mirrors. If your glass is properly 
polished, our coating will give a minimum of 
90% reflection. Will not blister or peel. 
Check or money order, including return post- 
age and insurance (Calif. res. add 4% sales 
tax), will guarantee 8 hours shipping service. 
No C.O.D.’s please. Prices f.o.b. L.A. 








6-inch....... $6.50 10-inch. ...... $11.25 
Sine... $8.50 12-inch. ...... $16.00 
Since 1933 


PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 

















++++++++DELUXE PYREX++++++++ 


Reflecting Telescope Kits 


Our kits have PYREX mirror blank, PYREX 
tool the same thickness, ample supply of optical 
quality abrasives, fast polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 
44" %y"’ $ 6.00 
6" : ag $10.50 
8” 1" $18.75 
10” 13%4" $33.65 
122" 20" $59.95 


ADD POSTAGE: 1st and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10%; Sth and 6th, add 15%; 7th and 8th, 
add 20%. Or we will ship C.O.D. 


Send for free catalog of supplies, 
accessories, and refracting telescopes. 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 























" TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 
and Pinion 





Just turn the Trigarth Turret and easily im- 
prove the performance of your telescope. It 
holds three eyepieces of standard 1144” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
The Eyepiece Attachment with Rack and Pin- 
ion also takes standard 114” O.D. eyepieces. 
The rack and pinion is machined from solid 
aluminum castings, precisely fitted for smooth 
performance. The main tube is 134” long; 
sliding tube adds 2”; total movement 334”. 
Choice of gray or black crinkle finish. The 
Eyepiece Attachment with Rack and Pinion is 
priced at $15.95 postpaid. 


MIRROR CELLS 


Made of light, sturdy 
aluminum, each is 
ideal for securing the 
mirror to the tube. 
The cells are spring 
adjusted to absorb 
shocks and are cut 
away for ventilation. 
& 7.00 





8 — $11.50 
10’ — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 


Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 
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OPTICAL FLATS 
Pitch Polished, Beral Coated 


Rectangular shape 
144” x 1%” 
VY wave $1.75 each 
Y,y wave $4.50 each 
Postpaid. 


. > Zz 


Elliptical shape 

Heavy edges to minimize 
temperature effects 
144” minor axis. 
ly wave $4.00 each 
Y, wave $6.50 each 





Postpaid. 
BERAL COATINGS same optical character- 
istics as aluminum - mechanically more 
durable not over-coated may be removed 
without harmin; glass surface. Prices “for 


Beral coating telescope mirrors: 4” diameter - 
$2.75, 6” - $3.50, 8” - $4.50, 10” - $6.50, and 
1214” - $9.75 each, f.o.b. Skokie. 

LEROY M. E. CLAUSING 
8038 Monticello Ave. Skokie, III. 











Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals. 
Accuracy guaranteed 1/20 wave. 

Ellipse 1.25" x 1.77" $11.00 
Ellipse 1.5" x 2.12" $14.00 


Pyrex diagonals, 1/8 wave accuracy. 
Ellipse 1.25"' x 1.77" $ 5.00 
Ellipse 1.5" x 2.12" $ 8.00 

Aluminum coating $1.00 extra. 
Send for our complete list of supplies, 


quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 














OPTICAL 
COATINGS 


Twenty-four hour service on 
and 


coating of your mirror. Our 


aluminum quartz over- 
technique meets the most rigid 
standards of refiectivity, dura- 
bility, and adhesion. Prices are 
f.o.b. Ocean 


as follows 
Springs: 

So’... 56300 
8”... .$8.00 


10”... .$11.00 
12” .. ..$3300 


FERSON 


OPTICAL COMPANY, 
INC. 


One of the greatest names 


in precision optics 


Box 398, Ocean Springs, Miss. 

















has been rotated counterclockwise through 
90°, placing E and F on the other side 
of the tube. A change of this kind com- 
monly occurs when a rotating tube is 
used for ease in observing. In this posi- 
tion, the are different, the 
numerical values being given in the dia- 


moments 


gram. The equilibrium condition for Fig. 
3 is: 

—5.00 — 20.29 + 6 W (—sin A) = 0 

or 6 Wsin A = —25.29. (2) 


This condition is to be satisfied simul- 


Fig. 3. Here the orienta- 
tion of the tube has 
been changed 90 de- 





is necessary to take into account the 
weight of the supports that hold it to the 
tube. Furthermore, as far as equilibrium 
around the optical axis is concerned, W 
need not be at the top (eyepiece) end of a 
Newtonian reflector directly opposite E 
and F, although many amateurs prefer it 
there. It can be placed anywhere along 
the side of the tube on a line through W 
parallel to the optical axis. This permits 











e ‘ 
grees in a counterclock-  p Ww p! 
wise direction, compared \ 
to the position in Fig. 2. | 
Solving the equations Of ygnent & = 5 cos 120° X 2 P | 
equilibrium based on cao | 
~ . 10 (-sin 30°) | 
these two situations 
gives the required angle ee ae W 
2 ‘ q Moment F = 7 cos 165 X 3 
A and the amount of ie ike — 
counterweighting used. = 21 (-sin 75°) 
= 21 (-0.966) = -20.29 
Moment W = 6 cos (A + 90°) x W Gravity 


= 6 W (-sin A) 


taneously with that of Equation 1]. One 
method of solving these equations is to 
divide one by the other: 


6 W sin A — 25.29 . 
—— tan A = ——— = 1.796. 
6 W cos A — 14.09 


Therefore A, which must be in the third 
quadrant since both its sine and cosine 
are negative, is 240°.9. Now we may 
substitute the cosine of A in Equation 1 
and solve for W, which comes out to be 
4.83 pounds. 

As a check that in any position the tube 
will be in balance around the optical 
axis, the reader may wish to place the 
assembly in a new position and compute 
the moment of W against those of E and 
F. In some positions, however, W and E 
will be on one side of the tube and F on 
the other, and vice versa. 

In actual practice, the weight W will 
be less than the calculated value, for it 


using the counterweight to stabilize the 
tube around the declination axis, which 
is the next step in the balancing process. 

Fig. 4 shows the general problem, in 
which the following components are in- 
dicated: eyepiece E, finder F, spider sup- 
port and diagonal S, counterweight W, 
mirror and cell M, position of declination 
axis D. With respect to D, these parts are 
at the distances (along the optical axis) 
denoted by e for eyepiece, f for finder, 
and so forth. The over-all length of the 
tube is ¢, and the weight per unit length 
of the tube is T. The symbol x stands for 
the distance of D from the eyepiece end 
of the tube. 

The condition for equilibrium is stat- 
ed by the expression given in the dia- 
gram. The first moment is of the tube 
itself, for that part on the mirror side of 
D, where the weight is given by T(t — x) 
and the distance by }(t — x). For the 
other part of the tube, the moment is Tx 





Ei | 





iv 








. Fate 



































T(t-x)3(t-x) + Mm = Ee + Ff + Ss + Ww + 4Tx 


2 


or ttt? - Tex + Mm = Ee + Ff + Ss + Ww 


Fig. 4. On the assumption that balance around the optical axis has first been 
achieved, the distances from the declination axis, D, to the various components 
may be measured as if they were located on the optical axis. For illustration 
purposes, the parts are pictured as if they were in the same plane. The basic 
formula for a condition of static balance around D is on the first line below the 
diagram; the second line gives a convenient working form of this formula. 
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times $x. The expression reduces to the 
form: 
4Tt — Ttx + Mm = 
Fe + Ff + Ss+ Ww, (3) 
and from this general equation many ar- 
rangements may be computed, according 
to the needs of the telescope design. 

A number of special cases are worth 
considering: 

Case 1. Point D is centered at the mid- 
point of the telescope tube. Here x = 3t, 
and 37 — Tix = 0. Hence, 

Mm = Ee + Ff + Ss + Ww. (4) 
If w comes out with a negative sign, the 
location of the counterweight is to the 
left of D, on the mirror end of the tube. 

Case 2. The counterweight W is placed 
at the same distance from D as the eye- 
piece is. Equation 4 becomes 

4T? — Tix + Mm = 
e(E+W)+Ff+Ss. (5) 
If the mirror is relatively light, this con- 
struction will require a shift of the dec- 
lination-axis position toward the eye- 
piece end of the tube. 

Case 3. A combination of Case 1 and 
Case 2, in which D is at the tube’s mid- 
point while W and E are at the same 
distance, e. In this case it is probable 
that an additional counterweight, C, will 
have to be added at the mirror end. As 
in Case 1, x = 3t, and 4Tt — Ttx = 0. 
Therefore, we write 

Cc + Mm = e(E + W) + Ff + Ss, (6) 
and the value of C will depend on the 
choice of the distance c between C and D. 

Case 4. For a fork mounting, D may 
be placed one-third of the tube length 
from the mirror end. Here x = 3t, and 























4Tt? — Tix = —4Tt’. Therefore 
Mm — {Tt = Ee + Ff +Ss + Ww. (7) 
A, Oo 
] D | D 
| 
ry Ww 
Case / CASE 2 
fa o 
: D D 
C ° : 


























CASE 3 Case 4 


Fig. 5. The relative locations of D, 
W, and C in the four examples that 
are worked out in the text. 


NUMERICAL EXAMPLES 


To illustrate the use of these formulas, 
let us adopt the following values: 
M=4,E=2,F=3,S=1,W= 48 lbs. 
t = 48”; T = 0.15 lb. per inch; Tt = 7.2. 
m=t—x—2; e=x— 4: f=x—6: 
s=x — 3, 

Case J. In this simple arrangement, 
with the declination axis in the center of 
the tube longitudinally, we can actually 
ignore the weight of the tube itself, as it 

























































Makers of 
the famous 
DYNASCOPE 


Telescope 
Parts by 
CRITERION CO. 











Rack-and-Pinion 
Eyepiece Mount /{ 












Paraboloidai 
Mirrors 


he most important 
Part of a reflector 
telescope js the pre. 
cisely figured mir- 
ror. A mirror with 
a spherical] Surface 
suffers from spheri- 
cal aberration. So it 
must be altered to 
4 paraboloid to focus all the light rays in 
pe Findle to the ome Point. Consider- 
able 'S required to par i 
Mirtor properly, Cohwine Conn as. 
are made of the best pyrex gl 































standard 14” 
Pleces. Full 314” 








commodates almost any type 
of eyepiece — Positive and 
Negative. Two knurled focus- 
ing knobs, Variably tensioned 
and Positioned, Solid cast-meta] 
brass tube —_ close toleranc ye 
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limit of fesolution for its a ti. 7 
” 
47 Pyrex, f.1. approx 
Pyrex, f.1. approx. 















£4. 
‘ f.l. approx. ee device 
12” pyrex, f.1. approx. 96” WES $275.00 
















A tolerance of 5% in foca 
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tomary. A depos; “us: gth ts cus- 
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$7.95 postpaid 









Reflecting 
Telescope 
Mirror Mounts 











Finder 
Me” * 
Bracker 









Mounting the mirror t 
your scope correctly, is 
most important. Crite- 
rion mounts are espe- 
cially well ee 

are made o ae 
seminm with rast mounting a 

t screws. ne s : cn 
sania holds «mirror. Mig ed _ 
plished by three spring-loaded are 
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oe over your tube. Sufficient 7 
ieft Sciens the two cells. All drillec 


i » clamps. 
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wrinkle finish. Two models. set. Will bold 
Model #66 — for diameters to 1%” $7.50 ae 
Model #F610 — for diameters to 2” $9.95 
















Complete 
Eyepieces 













Finest quality. They are precision machined, 
mounted in standard 114” outside diameter 
barrels; 7” O.D. also available at no extra 
cost. Can be taken ry for cleaning. De- 
signed to give sharp flat fields clear to edge. 







Achromatic Finder Scopes 


Two models: 6x, 30-mm., and 10x, 42-mm. 
Coated achromatic air-spaced objective, cross- 
hairs, built-in duraluminum tube finished in 
white enamel, dewcap. Sliding focus ad- 
justment. Can also be used as excellent 
hand telescopes for wide-field views of the 
sky. Fit Mount Bracket # F610. 


6 x 30 Achromatic Finder ................ $12.50 
10 x 42 Achromatic Finder ................ $18.00 




















Huygens 18-mm. f.1. (34”).. 
Kellner 9-mm. f.l. (3@”)...... 





Orthoscopic 6-mm. f.1. (3 a) eee 
Orthoscopic 4-mm. f.1. (5/32”).......... 14.50 









Booklet describing other accessories on request. Satisfaction guaranteed, or money refunded. 
Send check, cash, or money order for immediate delivery. 


CRITERION MANUFACTURING CO. 


Dept. STP 10, 331 Church St., Hartford 1, Conn. 
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TELESCOPE MAKERS 


Everything for the Amateur 
Miro KITS... $4.50 up 


Making 
Thousands of our customers with no special 
training have built powerful precision tele- 
scopes with our quality supplies, instructions, 
rs guidance. 
Send for Complete Instructions, 10c 
ALUMINIZING 
Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
MIRRORS MADE TO ORDER 


MIRRORS TESTED FREE s 
EYEPIECES PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 


Holds 3 standard 1%4” § 
O.D. eyepieces. Smooth 
turn to grooved notch | 
aligns eyepiece _ pre- 
cisely, ready to focus 
for various powers, 
Suitable for reflectors . 
or refractors. $15.75 pas 








e 
¢ 


ORTHOSCOPIC EYEPIECES 
HIGHEST QUALITY @ MADE IN U.S.A. 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
Standard 1%” O.D. — E.F.L. 6-8-12-16-24- 

M .... Postpaid $15.95 
Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-H East 163rd St., New York 59, N. Y. 


i 




















is equally divided on each side of D. Since 
x = 24, Equation 4 becomes: 
88 = 40 + 54 + 21 + 4.8w 
w = —5.625. 

The counterweight will have to be placed 
5% inches from D toward the mirror end. 

Case 2. Suppose it is desired to have W 
located approximately opposite the eye- 
piece at the upper end of the tube, mak- 
ing w=e. Where should the tube be 
supported? Using Equation 5, we have 
172.8 — 7.2x + 184 — 4x = 10.8x — 48.2 

x = 405/22 = 18.41, 

which places D about 18}” from the eye- 
piece end of the tube and about 29}” 
from the mirror end. 

Case 3. Since x = 24, Equation 6 gives 

Cc + 88 = 259.2 — 48.2 
Cc Zo. 

This is the unbalanced moment at the 
mirror end, which could be compensated 
by a weight of over five pounds at the 
extreme end of the tube, 24 inches from 
D. However, a single weight would de- 
stroy the balance around the optical 
axis. To prevent this, we might divide 
the balancing weight in half, placing the 
halves diametrically opposite each other. 
Another way would be to fit a ring around 
the tube, making its weight six pounds 
and placing it about 16” from the cen- 
tered position of D. Some amateurs pre- 
fer a weight under the mirror cell, where 
it can be symmetrically placed around 





the optical axis and where it requires the 
least weight because it is farthest from 
D. 

Case 4. For a fork-type mounting, the 
clearance of the mirror end in the fork 
determines the position of the declina- 
tion axle. We have already assumed the 
support point to be two-thirds of the 
way from the upper (eyepiece) end. We 
use Equation 7 to find 

56 — 57.6 = 56 + 78 + 29 + 4.8w 
4.8w = — 164.6 
w= —§4.5. 

Counterweight W would have to be 
placed more than 34” to the left of D if 
it alone had to balance the tube. This 
position is obviously impossible, but if 
W were placed 16” from D, at the extreme 
mirror end of the tube, its moment would 
be only 76.8  inch-pounds. Another 
counterweight is necessary, and if it were 
at the extreme end, its weight would be 
about 5} pounds, to furnish the addition- 
al moment of 87.8 inch-pounds. A better 
solution might be a ring counterweight, 
weighing about six pounds and _ placed 
2” from the mirror end of the tube. In 
whatever way W and C are combined, 
they must provide a total moment of 
164.6 inch-pounds. eee. 


CORRECTION 
On page 652 of the October issue, in 
the ninth line of the middle column, for 
14” read 11”. 
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f/8 parabolic mirror guaranteed to perform to Dawes’ limit. 


8” £/8 NEWTONIAN 





Orthoscopic oculars, choice of any 3 from 50x to 390x. 
Achromatic finder scope with crosshairs, 8 x 50. 
Exclusive blue seamless solid fiberglass tube. 

Tube sleeve-mounted, fully rotatable. 

Extra-smooth rack-and-pinion focusing. 

Mirror and diagonal fully adjustable for accurate optical alignment. 
Tubular steel axes, hollow to reduce weight: 

% Declination axis, 1.9’ diameter, 21’ long. 

*% Polar axis, 1.9’ diameter, 15’ long. 

% Heavy-duty brass bushings. 

40’’-span base legs, removable for portability. 
Cast-aluminum mount, rugged yet light, only 50 Ibs. 
Fully portable in average car for field trips. 

All castings finished in metallic bronze. 


(Illustrated) 


°425" 


STELLAR PRICES REPRESENT A HIGHER VALUE, 


DOLLAR FOR DOLLAR, FEATURE FOR FEATURE, 
THAN ANY TELESCOPE MANUFACTURED TODAY. 
STELLAR INVITES COMPARISON! 


GUARANTEE: Every Stellarscope is unconditionally guaranteed to satisfy you completely. 
Every Stellar product must be better than advertised, or return it to us and we will re- 
fund your money. 
COMPLETE TELESCOPES SHIPPED FREIGHT OR EXPRESS COLLECT. 
TERMS TO FIT YOUR BUDGET. WRITE FOR DETAILS AND FREE CATALOG. 


1015 West 6th Street, Santa Ana, California 


FPR MIENR sca sndsseussyesvaxescavessticabesensaseeaseshseatce $350.00 
10” LEVERRIER .... .. $725.00 
BEV CHIMIINOD  osscssessacecsssoscenisssceises . $1045.00 


STELLAR SCIENTIFIC INSTRUMENTS 
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SPECIAL COATED OBJECTIVE 
BIG 2%” DIAM. — 40” F.L. — 





AIRSPACED OBJECTIVES 














$6.00 
These achromatic objective lenses are tested and have 
the same high quality as “Big Lenses’’ described 
MOUNTED IN ALUMINUM CELLS f/15 at left. except they are seconds for slight edge chips 
P re . ‘ i 0 4 q a 4 ed. 
We offer the lowest priced, hand-corrected, precision, American-made astronomical + EE NE ORES. ee gueraneeet as ppd. 
objective, mounted in a black-anodized aluminum cell. Our reputation has been estab- 
lished over the years as the most reliable source of high quality astronomical lenses ASTRONOMICAL MIRRORS 
These mirrors are of the highest quality, polished to 
\Y4-wave accuracy. They are aluminized, and have a 
“Those in the know” BUY FROM US BECAUSE: silicon-monoxide_ protective coating. You will be 
pleased with their performance. 
Diam. F.L. Postpaid 
Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. They are Plate Glass 3-3/16” 42” $ 9.75 
corrected for the C and F lines (secondary chromatic aberration). The zonal spherical aberration and Pyrex 4V,” 45” 13.50 
the chromatic variation of spherical aberration are negligible. The cell is machined to close tolerances Pyrex 6” 60” 25.00 
so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems. MIRRO N IN 
RROR MOUNTS, RACK-AND-PINION 
4" s 4g" 7 AY," ? ” attr rd 
31%," diam., 48” f.1. (uncoated) .....$28.00 i114” diam., 62” f.1. (uncoated) .....$60.00 @ EYEPIECE MOUNTS, and ALUMINUM @ 
Same as above with coating .............$32.00 | Same as above with coating .......... $69.00 TUBING are available. 
7 . — 7 ° 
We can supply ALUMINUM TUBING for the lenses above bs RIGHT-ANGLE PRISMS 
8-mm. face $1.00 en 
“a “ 12-mm. face ......... 1.00 — 
‘BIG” ACHROMATIC TELESCOPE OBJECTIVES “aa: fa 125 Silvered .......... $2.00 
We have the largest selection of diameters and focal lengths in the United States available Fin re sesssnee bes oe sevens be 
for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. aoe oe hee Ramage 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. 62-mm. face, coated ............ $17.50 
Tremendous resolving power. They can readily be used with eyepieces of only 14” focal 
length, thereby producing high powers. Guaranteed well suited for astronomical tele- RB big ta ig Se gg grote soggy st 4 
scopes, spotting scopes, and other instruments. Gov't. cost up to $100. by Bausch "e leak, ‘We pawheasl wall ang ge 
Diameter Focal Length Each Diameter Focal Length Each discontinued units. Five elements, smallest lens 2”, 
54 (QY" 254 (10” yn 66 a largest 414”. Completely assembled 6” in length. Ali 
mm. (21%") 254 mm. ) - $12.50 83 mm. (314”) 560 mm. (26”)  ...... $28.00 pes cyl hard coated. Get this BARGAIN now. 
54 mm. (21%”) 300 mm. (11.8”) - 12.50 83 mm. (3144”) 711 mm. (28”) - 28.00 ONLY $22.50 
54 mm. (21%”) 330 mm. (13”) . 12.50 83 mm. (3144”) 762 mm. (30”) - 28.00 
54 mm. (21%”) 390 mm. (15.4”) : 9.75 83 mm. (314”) 876 mm. (3414”) .... 28.00 har cape sip EYEPIECES 
54 mm. (24%”) 508 mm. (20”) - 12.50 83 mm. (314) 1016 mm. (40”) .. 30.00 ing. Falere weocurghen focees st tt 
54 mm. (2%”) 600 mm. (2344”) ....... 12,50 102 mm. (4%) 876 mm. (3444”) .... 60.00 black-anodized standard aluminum 
54 mm. (214”) 762 mm. (30”) ........ 12,5Q 108 mm. (414”) 914 mm. (36”) ...... 60.00 14%,” O.D. mounts. 
54 mm. (2%4”) 1016 mm. (40”) . 1250 110 mm. (434”)* 1069 mm. (42-1/16”) 60,00 FL. TYPE PRICE 
54mm. (2%”) 1270 mm. (50”) 12.50 110 mm. 4%") 1069 mm. (42-1/16”) 67.00 6mm. (%4”)' Ramsden SES ash 
78 mm. (3-1/16”) 381 mm. (15”) - 21.00 128 mm. (5-1/16”)* 628 mm. (24%4”) 75.00 aa ue (2) a \ aes : om 
80 mm. (3%4”) 495 mm. (191%)”) ... 98.00 128 mm. (5-1/16”) 628 mm. (24% ”) .... 85.00 egy A: MM gy sar va aes ’ 
. ae hy 2 : 16 mm. (%”) Erfle (wide —) etcsedsataeotanee a 
81 mm. (3-3/16”) 622 mm. (2414”) 22.50 *Not coated 16 mm. oy 5) Triplet 


18 mm. Oe Py Symmetrical 
22 mm. (27/32”) Kellner .... 
27 mm. (1-1/16”) Kellner . 

32 mm. (114”) Orthoscopic 


7 . (134" Sy: rica 
COR BESTE NEW! 6” LENSES 55 mim. (2-3/16") Kellnet 


@ We can supply ALUMINUM TUBING AND CELLS for the lenses above. @ 








Our 6” objective will not need high-pressure sales- 56 mm. (2%4”) Symmetrical 
manship. Its sparkling performance speaks for itself. COATED LENSES 75 cents extra. 


Test sage or have 7 gga rons test it; = are 
Vantage of our money-back guarantee, OY Mae I RI) 2 


6” DIAM. AIR-SPACED TELESCOPE 
OBJECTIVE 






























American Type ‘Zeiss’? Type 
Beautiful imported binoculars, precision hg at a Hard coated on 4 surfaces R 
low, low price. Above we have pictured the two most autuate 
popular As es. The American Type offers a superior f/10 - 60” focal length { eres sees = 40 POWE postpal $57. 50 
one-piece frame and a clean design, pleasing to the ANS t soos 150. HIGH-POWER SPOTTING SCOPE — Ameri- 
eye. Compl with carrying case and straps. Price ‘ { MOUNTED 175.00 can a “ # ——— —— ome objec- 
s sderal tax. /15 - 90” focal | h nT tive will give bright crystal-clear images. icrometer 
ee vas , —_ { UNMOUNTED srenene 150.00 spiral tong pena Lightwoeht ee 
Size Field at Type Center Ind. 7 TT mmIKI construction throughout, black crackle finish, lengt 
1000 Foeus Focus br tlbogy supply ALUMINUM TUBING for the lenses open 22”, closed 1544”. Upright image. Guaranteed 
yards y to give superb performance. 
6x15 360 ft. Opera _ $12.75 
6x30 395 ‘Zeiss’ mare been “GIANT” WIDE ANGLE EYEPIECES 
7x35 341 **Zeiss’’ ; x 
7x35 341 American 23.50 — ERFLE EYEPIECE (65° field) 8-POWER ELBOW TELESCOPE 
7x35 578 American Wide- contains 3 coated achromats. 114” 
Angle 11° 37.50 —_ E.F.L., clear apettete 2%" as. a Hd M-17 veg has a 
“Feige”? i 22.50 focusing mount wit iopter_ scale. rilliant-image 48° apparent 
fed pth P00 pp piss Will make an_ excellent 35-mm. field — 325 feet at 1,000 
5 : ee ay 21.00 18.25 Kodachrome Viewer. Magnifies seven yards. The telescope can 
8 x 30 393 ‘Zeiss”’ : CHES. an caenec erate $12.50 ppd. be adjusted for focusing 15 
10 x 50 275 “Zeiss 30.75 28.50 : ; feet to infinity. It has a 2” 
20 x 50 183 ‘'Zeiss’’ 41.50 39.50 Same as above without diopter scale ................ objective, focusing eyepiece 
28-mm. focal length with 
MONOCULARS an Amici erecting — sys- 
tem. Turret- 





WIDE ANGLE ERFLE (68° 
Field) EYEPIECE. Brand new; 
au coated 114” E.F.L. Focusing mount. 








mounted fil- 
ters: clear, 
red, amber, 


Brand new, coated optics, complete 
with pigskin case and neck straps. 


















Y 3 perfect achromats, 1-13/16” aper- , 
Price Price |) ee aciantae RSS Bis iene ee $13.50 eae — a 
amp housing YJ a 
6 x 30 ap -o = bes to Theses j 
8 x 30 W. so ‘9° WIDE ANGLE ERFLE 114” E.F.L. Brand new; egesete es 

7%39 12.50 20 x 50 20.00 = contains Eastman Kodak's rare-earth glanes; speieets nighttime use. Truly the biggest bargain you 
2”; focusing mounts; 65° field ccc $12.50 were ever offered. Original Gov't. cost $200. 
“MILLIONS” of Lenses, etc. 1%” Diam. Adapter for Erfle eyepieces ...... $3.95 BARGAIN PRICE $13.50 ppd. 


Free Catalogue 



















We pay the POSTAGE — C.O.D.’s you pay postage. pepsi Merrick ner 
Satisfaction guaranteed or money refunded if merchan- AO tL) Se oe 


dise returned within 30 days. 


A. JAEGERS 
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JUST REDUCED! 


SATELLITE TELESCOPE 


In setting the original price of our 
Satellite Telescope we figured am 
ortization of toolis ng and engineer 


ing over 1,000 scopes. While sales 
} 


haven't reached this point. because 
so many made their own instru 
ments by using our unmounted 
optics, we have decided to take 


our loss on tool amortization and 
reduce the price. It’s still the best 
satellite telescope available, so get 
yours now! Especially made for members of MOON 
WATCH. Gives you the greatest possible field with 
the ability to observe faint objects with only slight 
magnification. Wide (5i-mm.) diameter, low-reflection 
coated objective lens. A 6-element, extremely wide 
field, coated Erfle eyepiece, which in combination 
with the objective gives 5.5 power with a big 12° 





field and over 7-mm. exit pupil. This scope also 
makes a_ perfect wide-field finder a wonderful 
comet seeker; see complete asterisms with it. 

ODEN ROOF GEN. ovscscsccvescvsesssossssoeseesnd $39.50 ppd. 


Take Photos of the MOON 
Through Your Telescope 
with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches 
permanently to 
your reflecting or 
refracting tele- 
scope. Removable 
rod with adjust- 
able bracket holds 
your camera over 
scope's eyepiece 
and you're ready 
to take exciting 
pictures of the 

4 moon. You can 
also take terrestrial telephoto shots of distant objects. 
Opeas up new fields of picture taking! 


SUN PROJECTION SCREEN INCLUDED 
White metal screen is easily attached to holder and 
placed behind eyepiece. Point scope at sun, move 
screen to focus . . . and you can see sunspots ! 


All for the low, low price of $9.95 


Includes brackets, 2834” rod, projection screen, screws, 
and directions. Aluminum. . 


( . brackets black crinkle 
painted. 


UE MPN osisisccsssvssvsnsosssoveusnssousted $9.95 ppd. 
Send check or money order — Money-back guarantee. 





3” ASTRONOMICAL 
REFLECTOR 


60 to 160 Power — An Unusual Buy! 


Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star Clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aliuminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 160 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 
Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 


BiG BRNO ovo ssiscicsnssscseoseseosvessooed $29.95 ppd. 





TELESCOPE CAMERA 


Here is a special cam- 
era for taking excellent 
closeup shots through 
your telescope — pic- 
tures of the moon, stars 

terrestrial tele- 
photo pictures. Sturdi- 
y built, easily oper- 
ated. this useful camera 
employs sheet film. 
One fil holder, size 
24%” x 3%”, is in- 
cluded. Camera lens is 
4-element — not only 
magnifies the image but 
extends it from normal 
hes eyepiece image plane to 
film plane. Yellow fil- 
ter included. Camera 
box size is 3” x 4” x Tube that fits into eyepiece 
holder is 5” long RR ine O.D. for standard tele- 
scopes. Cable release and 31/,"-x- 4,” piece of ground 
glass for focusing also imitated. eee German- 
made shutter has settings for Time, Bulb, 1, 4, 1/5, 
1/10, 1/25, 1/100, and 1/200 second. Also has de- 
layed-action shutter release 


Serchc PTO NOI Yoon. ainccssncnnescesensnnscnetl $39.50 ppd. 


te 


"is Peay 










REPLICA GRATING 
Low, Low Cost 


REP} 
ae It's here — after decades of ef- 
GRATING 

fort! Replica grating — on film 
tanoouees, at very low price. Breaks up 


PER INCH 





white light into full spectrum 
colors. An exciting display. 13,- 
400 lines per inch, running long 
way on film 8” wide — grat- 
ing area _7¥,”. Thickness about 
0.005”. Dispersion about 24° in 
Ist order. Use it for making 
spectroscopes, for experiments, as a fascinating novel- 


tv. First time available in such a large size — so 
cheaply. Comes in clear-plastic protector. 

Stock #40,267-Y....8’’ by 11” piece...... $1.50 ppd. 
Stock #50,180-Y....8’ by 6’ piece...... $5.95 ppd. 


Mounted Ramsden Eyepieces 


Standard 11/4"’ Diameter 


Our economy model, standard- 
size (144” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal ion eyepieces 
are included with ne the 44” and 14” models. 


Stock #30,204-Y....%4” focal length....$4.75 ppd. 
Stock #30,203-Y....V/2” focal length....$4.50 ppd. 


OBSERVE SUNSPOTS 


Reduce intensity of the sun's rays, by using a 
Herschel wedge plus a sun filter over the eyepiece. 


UNMOUNTED HERSCHEL WEDGE 


Size, 40 mm. x 55 mm.; wedge angle is 10°. The 
critical surface is flat to 4%, wave. Not mounted. 


eT $3.50 
MOUNTED HERSCHEL WEDGE 


Same size as above but 
mounted with diagonal 
holder for reflectors. Fits 
our rack-and-pinion holder, 
Stock No. 50,0°7-Y, that 
is also used on our 4144” 
and 6” reflectors. Holder 
rod is long enough for 
4Y¥,”, 6”, and 8” mirrors. 
Rod is 5/32” diameter and 
5” long. 


Stock #30,266-Y....$5.50 














INVITATION 


VISIT OUR RETAIL STORE — (10 miles from 
Philadelphia —- two miles from Exit #3 of 
he New Jersey Turnpike). When you‘’re near us, 
hop in and see our big display. Our store 
ontains many miscellaneous items at bargain 
prices. 














K-24 AERIAL CAMERA 


New or near new 

guaranteed perfect working 
order. Excellent camera for 
photographing satellites. Com- 
plete with 7” f/2.5 Kodak Aero 
ktar lens and magazine which 
takes film 514” wide x 26’ long. 


SOE FOB OOI TY ooo ic cee ces cesets $99.50 f.o.b. Utah 


War surplus. 





AERIAL CAMERA LENS 
f/2.5 with 7" Focal Length 


An excellent lens — can be adapted 
for use on 35-mn}. and Speed 
Graphic cameras as_a_ telephoto 
lens. Three of the first four pic- 
tures of Sputnik III were taken by 
a student with a homemade camera using one of these 





lenses. Adjustable diaphragm, f£/16 to f/2.5. Gov't 
cost over $400. War surplus. 
Shack HEFO NGI S205. tooan ton dae $39.95 ppd. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 






PRIMARY FOCUS 







RaYS 
FROM 
PRIMARY 


SINGLE 
ELEMENT 


BARLOW EYEPIECE 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not. as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 

It is defined as the original power of the tcle 
scope times the quotient of P divided into Q. 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” LD. 
tubing, then siide your 1144” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length cyepieces and one for short focal 
length ones. 

Remember, in addition to doubling and _ tripling 
your power, a Barlow lens increases your eye reliet 
and makes using a short focal length eyepiece easier. 

Don’t fail to try one of these. Many people do 
not realize the many advantages of a Barlow and 
the much greater use they can get from their tele- 
scopes. Our Barlow has a focal length of —1-5/16”. 
We nave received many complimentary letters about 
this lens. So sure are we that you will like it that 
we sell it under a 30-day guarantee of satisfaction 
or your full purchase price returned — no questions 
asked. You can't lose, so order today. 


Steck #30,200-Y Mounted Barlow lens...... $8.00 ppd. 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. 2 achromats, focal length 28 
mm., eye relief 22 mm. An ex- 
tension added, O.D. 114”, stand- 
ard for most types of telescopes. 
Gov't. cost $26.50. 


Stock #5223-Y......$7.95 ppd. 





EDMUND SCIENTIFIC CO 
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Sale! Terrific Bargains! 


WAR-SURPLUS AERIAL CAMERA LENSES 


24” Focal Length, f/6, in 23°-long Lens Cone 
Made by Bausch & Lomb and Eastman Kodak 
$39.50, Used; $59.50, New; Gov't. Cost $1,218.00 


Ibs. 





SALE AERIAL CAMERA LENSES 
Lens Cones with f/6 24” focal length — 
Stock #85,059-Y....24”, Used......$39.50 f.0.b. Utah 
Stock #85,060-Y....24”, New...... $59.50 f.0.b. Utah 





USES: 
2. For richest field (wide field, low power) telescope. 3. As 
opaque 
TRACK (photographing artificial satellites). 


Mounted in beautiful brass cells, lenses are 4”-diameter pre- 
cision 
choice). 
permits attaching a film holder, 
are easily removed for other uses. 
adjusts by flexible rod (easily extended) from f/6 to f/22; 
opens approximately 1” to 314”. Weight of lens and cone 25 
Sturdy carrying trunk weighs 26 lbs. 


4-element type. Aero Tessar and Aero Ektar (no 
Housed in cone — focal plane 10” beyond cone and 
eyepiece, or the like. Lenses 
Diaphragm is included — 


1. For use as long-range, Big Bertha telephoto lens 


projector lens. 4. For use in operation PHOTO- 


ALSO AVAILABLE 
Lens Cones with f/8 40” focal length — 
Stock #85,061-Y......Used............ $68.50 f.0.b. Utah 
Stock #85,062-Y......New............ $89.50 f.0.b. Utah 


TRULY AMAZING BARGAIN — MECHANICAL DRAWING SET 
Regular Price, $18.00 — Our Price, Only $6.00 ppd. 


your money refunded. 





Quantity prices: 


10 handsome pieces in velvet-lined case. Bows have center wheels; dividers are 51 
long. Instruments are nickel-plated brass, precision American made. Set cunta:ns 5} 
Swedish ruling pen, 514” compass, lengthening bar for compass 33/,”, 
dividers with straightening device, center-wheel 3” bow 
pen, center-wheel 3” bow pencil, center-wheel 3” bow divider, adjusting screwdriver, 
spare-parts container with leads and points. We guarantee you will be satisfied or 


KCUVELUS AUS U RES SOs Kad oe a BernceNeeeeen $6.00 ppd. 
5 sets for $5.50 each ppd. 


able pen for compass, 51)” 


” 
uy" 


” 


interc hange- 


10 sets for s for $5. 00 each ppd. 





Rack & Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment: tube accommodates stand- 
ard 114” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 
ing by attaching through small 
holes in the base. Nos. 
50.103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 27%” 
.D. and our 3%” I.D. alumi- 
num tubes respectively. 





bn. 
For Reflectors 


Stock #50,077-Y (less diagonal holder) $8.50 ppd. 
Stock #60,049-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27s’ 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y - 37%" 1.D. enatieg 13.95 ppd. 


5” DIAM. TELESCOPE OBJECTIVE 
AIR-SPACED ACHROMAT 


Coated 4 surfaces. Py length 71”, £/14.2. Effec- 
tive aperture f/15, 4.73”. 
Stock #70,163-Y. . 


Stock ##70,164-Y. . 


pc Ride everprp ers $125.00 ppd. 
.Mounted in cell (Inside diam. 5’; 
outside diam. 512” with 61/2” 
flange) with adapter to fit 67%.” 
CD. MNGi ck cece $150.00 ppd. 


“MAKE-YOUR- OWN” 4%" MIRROR KIT 


The same fine mirror as used in our telescopes, 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 


Shake: Fe SOMA Wirescccsscs-sscssssetactsssivesssae $16.25 ppd. 


ORDER BY STOCK NUMBER .. 


BARRINGTON e 





STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for 14,” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock +60,067-Y..... .. $2.50 ppd. 








PRISM STAR DIAGONAL 


For comfortable viewing of 
the stars near the zenith 
or high overhead with re- 
fracting telescopes using 
standard size (14,” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex- 
cellent quality aluminized 
right-angle prism. Tubes 
are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum. Optical path of 
the system is about 314”. 


Stock #70,077-Y... $12.00 ppd. 
“TIME IN ASTRONOMY” BOOKLET 


By Sam Brown. All about various kinds of time, 
contains sidereal timetable. How to use single- and 
double-index setting circles, how to adjust an equa- 
torial mount, list of sky objects. Also includes 7” 
paper setting circles and stripes suitable for cutting 
out and mounting on plywood. Wonderfully illustrated. 


eee es ov coca cave daesnewecodad 60c ppd. 


OTHER USEFUL BOOKLETS 
“OBSERVING THE SUN” 








| A errr ree 15¢ ppd. 
“TELESCOPE FINDERS” 
Po ar) RNASE eroronnencr: ree 15c ppd. 


Sale! GIANT ERFLE EYEPIECE 


Here is an _ exciting bargain. 
We just bought a large lot of 
these eyepieces reasonably so 
down goes the price to $9.95 for 
a real sale. Lens system con 
tains 3 coated achromats over 2” 
in diameter. Gov't. cost over 
$100.00. Brand new. weight 2 
pounds. The value will double 
when this sale is over, and 
triple and quadruple as_ years 
pass. If we didn't owe the 
bank so much money, we'd be 
tempted to hold onto these eyepieces. 

parent field is 65°. The focal length is 114”. Lenses 
are in a metal cell with spiral threads: focusing 
adapter with 32 threads per inch is included; diameter 
is 2-11/16”. If you don’t order now and you miss 
out on a hundred-dollar eyepiece for only $9.95, you 
can't say that we didn’t try to impress you with its 
value. You can make some super-duper finders with 
these eyepieces. They are also ideal for rich-field 
telescopes, which are becoming more popular daily, 
particularly in the Sputnik age. Everyone with a large 
reflecting telescope should have one of these. 


Stock #50,178-Y ...........000 Sale Price $9.95 ppd. 


3X ELBOW TELESCOPE 


Sometimes the war-surplus end of this business is 
heartbreaking. Here is an excellent little telescope 
that cost Uncle Sam about $200 00. Makes a dandy 
finder with a 13° field. Weight 2 pounds, size 534” x 

4Y,”. Although our price has been only $7.50 post- 
paid, they just sit on our shelves year after year. 
Then to get an item we really wanted, we had to buy 
200 more of these telescopes recently. Objective lens 
is an achromat, diameter 26 mm., focal length 104 
mm. Amici roof prism with faces of 18 mm. x 20 mm. 
cost from $12.00 to $36.00 to make. Symmetrical 
eyepiece of 144” (32.5 mm.) effective focal leagth 
consists of 2 achromats with diameters of 34 mm. 
and focal lengths of 65 mm. At our new price we 
cannot afford to have our instrument man take these 
apart and clean them — so we told him to louk them 
over to make sure everything is okay, and now you 
can buy them for enly $5.00 each delivered to you. 


Stock #50,179-Y... ERAT DEI $5.00 ppd. 





Their wide ap- 





Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter’ tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 20- 
mm.-diameter objective. Weighs less than 4 pound. 


onl IN isisissscscccnciticnnnnt $8.00 ppd. 


MIRROR STAR DIAGONAL 


For comfortably viewing astro- 
nomical objects with refracting 
telescopes — also excellent for 
finders on reflecting telescopes. 
Can be used on standard micro- 
scopes as it is correct size. Eye- 
piece end takes oculars with 
0.917” O.D. and objective end 
fits into tubes with 0.917” I.D. 
Made of fine plastic, and con- 
tains a first-surface mirror. 


Stock +30,278-Y..... $3.00 ppd. 





7X FINDER TELESCOPE-ACHROMATIC 
Stock #50,080-Y Finder alone, less ring mounts. ..$9.95 
Stock 450,075-Y Ring mounts per pair........... $3.95 





BE SURE TO GET FREE CATALOG ‘’Y”’ 


Fantastic variety never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog ‘’Y.’ 








SEND CHECK OR MONEY ORDER ... SATISFACTION GUARANTEED! 


JERSEY 
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Satellite 
Observers 


Here is an extremely fine, im- 
ported Zuiho binocular, just the 
thing for satellite observing. Note 
the wide field of view — 10.5°! 








Delivered anywhere in the 
Continental United States. 


$3,500 


TAX PAID 


AMERICAN TYPE WIDE ANGLE 
7x35 Central Focus 


Complete with 
beautiful case 


SPECIFICATIONS — 
MM NIIIMMINUIID oa sohscciactsiercenesrssstes 7x 
Objective aperture ..............000 35 mm. 
Eyepiece aperture ...............s00008 24 mm. 
Diameter of exit pupil ........... 5 mm. 


Field of view at 1,000 yards ... 551 feet 





Field-of-view angle ..............0 165° 
NOTED as coi 5 cast consunenyeaeprsbobeanubexs 128 mm. 
NN sos sncnlansinboavvcsbusiees 195 mm. 
NE NIT csccpnsvnieniespenisssenecevenn 950 grams 
Weight of pigskin case ........... 400 grams 


We have sold hundreds of pairs of these 
binoculars with the utmost satisfaction. 
Remember, they are unconditionally guar- 
anteed. If you are not pleased with them, 
send them back to us and your money will 
be immediately refunded. 


Before you buy 
or trade a tele- 
scope or radio 
amateur gear, see 
WARD W2FEU 
for the best deal. 





ADIRONDACK 
RADIO SUPPLY 


Established 1936 

P. O. BOX 88 
AMSTERDAM, NEW YORK 
Ward J. Hinkle, W2FEU — Owner | 











CELESTIAL 





CALENDAR 


Universal time (UT) is used unless otherwise noted. 


VARIABLE STAR MAXIMA 


November 1, S Ursae Majoris, 123961, 
79; 7, R Virginis, 125307, 6.9; 9, RK 
Phoenicis, 235150, 7.8; 17, IT’ Columbae, 
051533, 7.6; 18, S Canis Minoris, 072708, 
7.5; 22, T Cassiopeiae, 001755, 7.8; 30, R 
Leonis Minoris, 093934, 7.2; 30, V Bootis, 
142539, 7.9. 

December 7, T Centauri, 133633, 6.1; 
16, T Herculis, 180531, 8.0; 20, R Ursae 
Majoris, 103769, 7.6. 

These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star name, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern). 
and the predicted magnitude. 


NOVEMBER METEORS 


Two weak meteor showers are observ- 
able this month, neither of which will 
be seriously masked by moonlight. The 
Taurids reach maximum during the first 
seven days of November, when a single 
observer may see up to 12 meteors per 
hour, including sporadic ones. The Leo- 
nids come during the morning hours of 
November 16-17. If sky conditions are 
favorable, 15 to 20 meteors per hour may 


be visible before dawn, according to P. 
M. Millman, but a much lower hourly 
rate is cited by H. B. Ridley in the 1958 
Handbook of the British Astronomical 
Association. W. H. G. 


MINOR PLANET PREDICTIONS 


Amphitrite, 29, 8.7. October 24, 3:36.5 
+27-18. November 3, 3:27.8 +27-24; 13, 
3:17.4 +27-13; 23, 3:06.8 +26-48. Decem- 
ber 3, 2:57.5 +26-14; 13, 2:50.7 +25-38. 
Opposition on November 14. 

Flora, 8, 7.9. October 24, 4:02.1 +9-45. 
November 3, 3:55.4 +9-21; 13, 3:46.0 +9- 
05; 23, 3:35.5 +9-03. December 3, 3:25.9 
+9-18; 13, 3:18.8 +9-53. Opposition on 
November 19. 

After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day intervals 
are given its right ascension and declination (1950.0) 
for 0® Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 


IAU Minor Planet Center at the University of Cin- 
cinnati Observatory. 





MINIMA OF ALGOL 

November 1, 13:39; 4, 10:27; 7, 7:16; 
10, 4:05; 13, 0:54; 15, 21:43; 18, 18:32; 
21, 15:20 245-12: 10227; ‘8250: 80) 5:48: 

December 3, 2:37; 5, 23:26; 8, 20:15. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 


centric; they can be compared directly with observed 
times of least brightness. 








SKY-GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, Harvard Observatory, 
Cambridge 38, Massachusetts. 


E UATORIAL MOUNTS: Four sizes, $21.95 to 
74.95. Free literature. Marvin Stell, 600 E. 5th, 
Coleman, Tex. 


TELESCOPE TUBING: Aluminum, 2” through 8” 
diameter, any length. Pesco-A, Box 363, Ann 
Arbor, Mich. 


STAR MAPS: Find over 90 galaxies, globular and 
open clusters, nebulae, double and variable stars, 
with your telescope. Shows major constellations 
down through 4th magnitude and to —40°. Printed 
on cardboard, with detailed descriptions in ob- 
server's guide. $1.00 for 4 maps and guide. Joseph 
Mickel, 1307 Ridgelake, Metairie, La. 














MINIATURE LATHE, Unimat, with accessories, cost 
$120.00. Asking $85.00, 10” mirror, or best trade. 
Excellent condition, boxed. William T. Powers, 
4024 Bluebird Lane S., Rolling Meadows, III. 


GENUINE METEORITES, $1.00, $3.00, $10.00. 
$14.09. Telescope, 4” mirror, unfinished tube, cell, 
eyepiece, prism, and prism holder, $10.00 f. 0. b. 
ern Laboratory, 2846 Oakley Ave., Baltimore 
15, Md. 








SIDEREAL DRIVE for telescope or camera, track 
stars accurately, simple gearless design, make trans- 
parencies, complete plans $1.00. ‘“‘Space Chart,”’ 
planets, sun, moon, asteroids, stars, constellation 
maps, $1.00. L. Mussgnug, Box 74, Bethel, Conn. 





FOR SALE: 7 x 50 binocular eyepieces, spiral focus- 
ing, coated eye lens, $3.00 each. Range-finder ob- 
jective lenses, coated, 154” diameter, 13” focal 
length, in threaded metal cell, $3.00 each, excellent 
for telescopes and finders. Shipped postpaid. Charles 
E. Roberts, 730 4th St., Fremont, Ohio. 





SETTING CIRCLES: 8” diameter, printed on heavy 
Kromekote paperboard, $1.00 per pair. Dick Nelson, 
18440 Halsted St., Northridge, Calif. 


GEIGER COUNTERS: Five easy-to-make, simple, in- 
expensive circuits. Count cosmic rays. Excellent 
science projects. Plans, $1.00. Trans-Space Labora- 
tory, Box 111, Princeton Junction, N. J. 





NOW! Binocular vision for your telescope, virtually 
like one telescope for each eye. Your instrument 
seems to become a giant binocular when using a 
Binocular Eyepiece Holder. Price, $95.00. Free 
brochure on request. Brayton Optical Exchange, 
715 S. First St., Las Vegas, Nev. 





164-PAGE Photographic Catalogue: Thousands of new 
and used bargains in photographic equipment and 
accessories. Complete optical department — binocu- 
lars, telescopes, microscopes, magnifiers. Send 25¢ 
to be credited on first order of $3.00 or more. 
Central Camera Co., Dept. 26-0, 230 S. Wabash 
Ave., Chicago 4, III. 





BEGINNER'S Telescope Kit: $3.00 each, all parts, 
and 3 lenses. Make 8-power astronomical refractor. 
Perfect for Christmas gifts to youngsters. Frank 
Myers, 19200 N. Park Blvd., Shaker Heights, Ohio. 





“SATELLITE PATHFINDER,”’ an ingenious device 
designed at the American Museum-Hayden Plane- 
tarium to help predict Northern Hemisphere pas- 
sages of artificial satellites. $1.95 postpaid. Send 
to Box C, Sky and Telescope, Harvard Observatory, 
Cambridge 38, Mass. 





UNITRON 3” photo-equatorial complete. Camera, 
balance assembly, and so forth. Good condition. 
Am going into amateur radio. Only $450.00. 
J. D. Rouse, Rte. 4, Box 144, Brownwood, Tex. 





INTERESTED in astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Free- 
man D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 
postpaid. Send to Box B, Sky and Telescope, 
Harvard Observatory, Cambridge 38, Mass. 





PYREX BLOCKS actually used in grinding Palomar 
20-ton mirror. Picture of 200” dome silk-screened 
on back in red or black with white background. 4” 
square, 114 pounds, felt base. Previously sold 
$10.00 each; to Sky and Telescope readers, $3.75 
each, postpaid. Limited quantity. Edward E. Shea, 

1117 Cordova St., Pasadena, Calif. 





EQUATORIAL MOUNTS, professional quality at 
reasonable prices. Compare ‘‘PAR’’ mounts for 
Performance, Appearance, Rigidity and price with 
any mount on the market. Write for descriptions 
and photo. Vernonscope and Co., Candor, N. Y. 
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Fomalhaut 


THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury is an evening star throughout 
November, reaching greatest eastern elon- 
gation on the 20th, 22° 13’ from the sun. 
[his is not a favorable elongation, but 
during the last half of November the 
planet may be seen during early twilight, 
low in the southwest and of magnitude 
—Q.1, setting an hour after the sun. 
superior conjunction 
with the sun on the 11th, passing from 
the morning to the evening sky, but all 
month it will be too close to the sun 
to be seen. 

Mars is the dominating planet in the 
nighttime sky, well situated at a high 
northerly declination in western Taurus, 
where it rises about sunset and remains 
visible all night. This is the month of 
opposition, which occurs on November 
16th, but closest approach to the earth 
occurs on the 8th, when Mars will be 
only 45.4 million miles distant. Telescopi- 
cally, the planet will appear as a reddish 
disk 19” in diameter. 

Mars’ magnitude is —1.8 on November 
Ist, —2.0 on the 15th, and —1.6 on the 
30th; the planet will be roughly 10 times 
as bright as nearby Aldebaran, a reddish 
star of the Ist magnitude. The moon and 
Mars will make a fine sight during the 
night of November 24-25, when the moon 
passes about 3° south of the planet. 

Jupiter is in conjunction with the sun 
on November 5th, and lost in its glare. 

Saturn can be seen low in the south- 


Venus reaches 





MOON PHASES AND DISTANCE 

November 4, 14:19 
November 11, 6:34 
November 18, 4:59 
November 26, 10:16 
December 4, 1:24 


Last quarter 
New moon 
First quarter 
Full moon 
Last quarter 
Diameter 
$3’ 24” 


29° 27” 


November Distance 
Perigee 10, 14" 222,300 mi. 
Apogee 23, 5" 252,200 mi. 

December 
Perigee 9, 0° 


224,600 mi. 33’ 04” 


west on the Ophiuchus-Sagittarius border, 
setting about two hours after the sun in 
the middle of the month. 

Uranus will reach western quadrature 
on November 9th, rising slightly before 
midnight. On the 15th its apparent right 
ascension is 9" 16.0, declination + 16° 35’. 
On the 22nd, this 6th-magnitude planet 
will be stationary in right ascension, be- 
ginning its slow retrograde (westerly) mo- 
tion among the stars. 


MERCURY VENUS 
JUPITER 
URANUS 


PLUTO 


SATURN 


S 
MARS A 
4i 
NEPTUNE @ 





Neptune is an 8th-magnitude object in 
Virgo west of Jupiter, and not observable 
this month. 


Artificial satellite observations in No- 
vember may be made with the help of a 
star chart from an October issue for eve- 
ning twilight, from an April issue for 
morning. W. H. G. 


UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to sta andard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. If neces- 
sary, add 24 9 to the UT Pa Tet subtracting, in 
which case the result is your standard time on the 
day preceding the Greenwich date shown. 








4-mm., 6-mm., 
10.5-mm. and 16.8-mm. 
28-mm. focal length 


16.3-mm. 
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Our Orthoscopic Lineup WAR 


DON'T MISS THIS 


The Planet Mars is now in a favorable 
ORTHOSCOPIC OCULARS will insure the 
your telescope. Designed as shown below, they have excellent color and a wide 
flat field of approximately 45° apparent diameter. 


ORTHOSCOPIC OCULARS 


and 7-mm. focal lengths 
focal lengths 


WIDE-ANGLE (ERFLE) OCULAR 
focal length .......... 
Our 5x Achromatic Barlow Assembly ....... 

ALL THE ABOVE ARE HARD COATED AND FIT 


Gailand 


CUSTOMER SATISFACTION 
RANTED. 


OPPORTUNITY! 


position for observation. Our precision 
maximum resolution of its features by 


$17.25 each ppd 
$16.25 each ppd. 
$15.00 each ppd 


$14.75 each ppd. 
$16.50 each ppd 


STANDARD 11%4-INCH DRAWTUBE. 


Company 


2609 Osborne Drive, P. 0. Box 2144 
Norman, Oklahoma 














SKYSCOPE 


A 314”-diameter, reflecting astronomical tele- 
scope 100% American made. 


over 18 years. Unconditionally guaranteed. 


COMPLETE AS ILLUSTRATED 


f. 0. b. 
Brooklyn 


$2975 


eee 





reproduction. 





Completely 
mounted. Used by schools and universities for 


(Includes heavy, unbreakable tripod 
and a 60-power eyepiece) 


This is an actual pho- 
tograph taken with 
aSkyscope. Visually, 
the image is clearer 
and sharper than this 


Write for free, de- 
Scriptive brochure 
| | showing photograph 
of individual parts. 


THE SKYSCOPE CO., INC. probivate X.Y. 
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DYNASCOPE "8 orm 


*Reg. U.S. Pat. Off. 


iglesia YOU WILL BE DELIGHTED 
OR MONEY BACK 


@ 4-inch Paraboloidal Mirror Aluminized plus Zircon Quartz 
Prove to yourself — without risk — how good Dyna- 


Layer 
© 3 Eyepieces — 65x Huygens, 130x and 167x Achro- scope Reflectors really are. Order one now. Try it at 
matic Ramsdens your own pleasure. Compare its performance with that 
of any other manufactured telescope at double the cost 
or more. It will delight you and exceed your every 
expectation — or simply return it within 30 days for 
a full refund. But don’t delay. As you know, quality 
engineering of precision instruments does not permit 
mass production. Consequently the supply is limited. To 
assure yourself of immediate delivery, send your check 
or money order today! 



















@ Rack-and-Pinion Focusing ‘ 

@ 4-Power Achromatic Finder Scope 

@ New Improved Combination Equatorial and Alt- 
azimuth Mount with Free-Moving Polar Axis 

@ Bakelite Tube 

®@ 4-point Tube Suspension 

® Tripod with Hardwood 

Folding Legs Even professional astronomers are amazed when they 

check the advanced features and quality construction of these truly scientific 

instruments and then learn of their low prices. 






And no wonder! You would normally expect to pay up to $150 for a telescope 
in this class — and you would still not get ALL the extra value features that we 
build into these exciting Dynascopes. Many of them are Criterion exclusives! 





Only 


$4995 


f.o.b. Hartford, Conn. 
Shipping Weight 14 Ibs. 
Express charges collect 


These telescopes are fully achromatic, tested and proven by scientists in leading 
planetariums, and come to you complete. Each instrument is carefully triple-tested 
before shipment to assure maximum performance, and is accompanied by the 
inspectors’ performance report. It arrives specially packaged for safe shipment, 
yet ready to set up within a few seconds. You’re ready to enjoy its viewing 
pleasures the first day it arrives. 





’ © 
8 © 


—> aa. DE LUXE 4-INCH DYNASCOPE™ 


Features 





7) is (1) 4-INCH PARABOLOIDAL PYREX MIRROR — Finished to exacting specifications 
and guaranteed to perform to Dawes’ limit for this size of instrument. 
Aluminized and zircon-quartz overlaid to insure maximum protection and last- 
ing use. 


© (2) IMPROVED EQUATORIAL MOUNTING — Rugged cast iron, weighing about 

12 pounds, guaranteed vibration free. Wing clamp shown in the inset pro- 

vides easy change-of-latitude setting if you move to a new observing station. 

ob Free-moving polar and declination axles are 5-inch steel, supported on 

four bearing surfaces, guaranteed to have necessary smoothness in operation. 

Friction clamp for declination and large knurled brass adjustment for right 
ascension. 





~ 








(3) EYEPIECE MOUNT — Standard 11% inch with exclusive double-draw and 
rack-and-pinion focusing. Adjustable for three inches of travel to accom- 
modate any eyepiece, positive or negative. Built-in diagonal mirror has a 
surface finished to Vg wave. 
(4) THREE EYEPIECES — 18-mm. Huygens, 9-mm. achromatic Ramsden, 6-mm. 
3) Orthoscopic, giving powers of 65x, 130x, and 195x. 
(5) ACHROMATIC FINDER — 4-power with crosshairs; extra-large field of view. 
New two-posted bracket holds finder to main scope. Six adjusting screws 
allow extra-fine setting and easier collimation of finder. 
S 9 5 (6) COVERS for eyepiece tube and open end of the telescope itself. 
(7) BAKELITE TUBE beautifully finished in gray wrinkle enamel. 
(8) IMPROVED TRIPOD — Natural-finish hardwood legs, folding against each 
feb. Hartford, Conn. , other. Sturdy, balanced, providing perfect portability. Bracers. 


Shipping Weight 21 Ibs. ns 
Express charges collect /| ) | 
y ) 

iH) 


i _\ CRITERION 
7 Yai MANUFACTURING COMPANY 


i TRIPOD i Manufacturers of Quality Optical Instruments 
a" | DEPT. STD-53, 331 CHURCH ST., HARTFORD 1, CONN. 
| 
eae \ TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 


CROSSTIE 
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STARS FOR NOVEMBER 


The sky as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 


time, on the 7th and 23rd of November, 











respectively; also, at 7 p.m. and 6 p.m. on 
December 7th and 23rd. For other dates, 
add or subtract 4 hour per week. 

The eastern side of the Great Square of 
Pegasus, near the meridian now, points 


November, 195 





Le Ld 


southward toward Deneb Kaitos, in Ce- 
tus. Much farther south is bright Acher- 
nar, just above the horizon for observers 
at latitude 30° north. The western side 
of the Great Square points to Fomalhaut. 
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TRECKERSCOPES (from left to right) — 12/2 DE LUXE, 10” DE LUXE, 8” DE LUXE, 
6” DE LUXE, and 10” CASSEGRAIN “SKY-GIANT” 





FINEST 1/10TH WAVE OPTICS 


from Coast's own Optical Shop! 


These new mirrors and refigured mirrors are fully aluminized, over-coated, and guar- 
anteed correct to 1/10th wave. Our prices on the new mirrors or the refigured mirrors 


AMERICA’S FAVORITE TELESCOPE 
FOR AMATEURS AND PROFESSIONALS ALIKE 


What other reflector offers you all of these desirable features still within the 
price range of everyone? Super-rigid mounting (with adjustable latitude setting). 
Unexcelled optical system correct to 1/10-wave sodium light, or better. Fiber- 
glass, feather-light tube. World’s finest finder-scope system (50-mm. objective). 
HYDRO-GLIDE eyepiece focusing mount. Your choice from the nation’s finest 
selection of quality oculars of any three eyepieces or any two eyepieces and 
the Goodwin Resolving Power lens. Precision clock drive, 110 volt, plus manual 
slow-motion contro! (with De Luxe models). Semi-rotatable tube on Standard 


models fully rotatable on all De Luxe models. Setting circles, accurate to 
0.001 inch, may be obtained for Standard models and are furnished with the 
De Luxe. Write for our catalogue —- Treckerscope brochure or if undecided 


in your purchase, write for VALUABLE FREE INFORMATION, ‘’What You Should 
Know, Look For, And Demand Before Buying Any Telescope.” 


MADE IN THE U. S. A. © RESEARCH QUALITY 
20-YEAR UNCONDITIONAL GUARANTEE 
MECHANICALLY PRECISE ¢ OPTICALLY PERFECT 


Standard models available in all sizes except the 10” “Sky-Giant”’ 





Highest-precision perform- COMPLETE TELESCOPE PRICES 
ance and engineering that 


are positively not avail- STANDARD 6”..$295.00 DE LUXE 6’..$495.00 
able at lower prices per 


include, at no extra cost aluminized and over-coated diagonals. aperture than at our range ‘i 8".. 375.00 ‘s 8".. 575.00 
of prices. Avoid later dis- “ “ “” “ 
"puree $62.50 ee $37.50 enbitonaiatet eatin 10”... 675.00 10”... 875.60 
MIRRORS | een $95.00 REFIGURING 8”.............. $55.00 through Treckerscopes. “ 122". 995.00 “ 12¥2"..1150.00 
- Guaranteed for 20 years— 
VOM....sesssesees $195.00 VO. ssseeesnsees $80.00 but will last indefinitely. 10’ CASSEGRAIN “SKY-GIANT”...... $1695.00 
12Ve"........2.. $282.50 V2 2" esssseee $125.00 USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS 








HELI-AJUST 
FOCUSING MOUNT 


A new approach to an old favorite 
type of focusing mount. Now at a 
new low price, but unexcelled in con- 
struction. Both push-pull for coarse 
adjustment, and helical movement for 
fine, precise focusing sets this mount 
apart as an outstanding unit in popu- 
lar price field. Beautifully finished in 
black crackle and chrome, with a total 
extension of main tube and drawtube 
of 6’, and engineered to fit all sizes 
of tubes without modification. Has 
single-vane-spider holding boss for 
those desiring this method of using 
diagonal. Guaranteed far superior to 
any other low-priced focusing mount, 
or money back. $9.95 





TRECKER-PATHFINDER $74.50 
EQUATORIAL MOUNT | complete 


This mount will accommodate 4-inch to 8-inch telescopes. Specify your 
tube size when ordering. 


Standard 36-inch height—massive 11/2-inch solid-steel shafting, in a new- 
ly developed one-piece, precise 90° casting—assures positive alignment. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The saddle allows complete rotation of your tube. One of the more 
important features in this mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 
tiful, chip-resistant finish. Taking all of these unusual features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 








HYDRO-GLIDE Precision 


Focusing Device 


Coast Instrument’s own ‘“‘Hydro-Glide’’ (type formerly referred 
to as ‘‘rack and pinion’’). Now you can have WHISPER-SMOOTH 
control with absolutely no high and low spots as geared units 
have. This has never before been available in any focusing 
mount. Standard in appearance, yet utilizing an entirely new 
concept. We guarantee you will be astonished at its unbeliev- 
able superiority. If this isn’t the absolute ‘‘smoothest,”” return 


it for full refund. $18.50 patent pending 





MIRROR 
CELLS 


Skeleton type 


4-VANE 
SPIDERS 





puree $6.95 10” ..... 619-98 1268 once $11.50 10” ..... $14.95 
Sond $10.95 12%2" ... $21.00 | 8” ...... $11.50 1212” ... $16.95 





ORTHO-STAR - new, FINE HEX 
OCULARS~ ; PITCH-LAP 








DUST SEALED MATS 
sseeenseneessanenssenneeranseansscaranerasscenesenensenenennsesansessnsscssenseseuessnsseesesenesesessaeeseeenceeeseeeesscneesceeseceesccececeeecseeeses : Reduce by 99% 
Pie a » : — of turned 
; uaranteed to be : edge from polish- 
TRECKER FINDER H Get bow a pags you ever : ing operation and 
= : ; , - paar t S alinit 
7x, 50-mm. objective, helical } fessional MIRROR for full refund! “— ia 
aero = mounts P and : CLEANING KIT. 26.6 mm. an; ii. oO mm 44" or 6", $3; 
FRECKERSCOPES as "318 50 $2.35 ppd. ‘el | 6.6m $19.50 each ppd. : 8’ { $4; 10’, $5; EXCLUSIVE 
. = 20-mm. Erfle $29.50 each ppd. ; 12/2", $6 DISTRIBUTOR 
All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to —- without notice. 
Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COA $ T h $ T R U M F * T, if 4811 Long Beach Bivd., Long Beach 5, Calif. 


“IN OPTICS SINCE 1933” Phone: GArfield 2-3411 or NEvada 6-7683 
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PRECISION ENGINEERING AND DESIGN 


by two famous astronomical manufacturers 





Above: A standard, motor-driven Astro-Dome constructed 
of structural steel, 


Below: A typical Tinsley telescope built to meet professional 
observing requirements. 





The technical skill of Astro-Dom 
and Tinsley Laboratories guarantees th: 
highest standards of precision 


tory domes and telescopes 





ASTRO-DOME is proud to have been se- 
lected to design and build the domes at 


n's beautiful Pir 














Bluff Observatory. As a visitor to the ob- 
servatory travels over the rolling hills of 
southern Wisconsin, he first catches the 


gleam of ilight from the 













of th 
36-inch reflector and flector 
pictured here). On c h 


; immediately impre 
tion of flowing beauty in 1 
structural stability that are t l 
Astro-Domes. But only by using thes« 
domes for routine observation night aft 
night, can one really become aware of t 
ease of operation and the long-wearing 
qualities of our design. We are now 

the process of refining these designs ever 
further to make our domes the best avail- 
able anywhere. May we assist you with 
your observatory housing problems, too? 











TINSLEY LABORATORIES has engineered 
the 20-inch fork-mounted Newtonian-Cas- 
segrainian reflector pictured here for the 
Students’ Observatory at the University of 
California. Note the clean functional de- 
sign of the mounting, planned for eff 
observing. The optics are of Tins 
cision, all surfaces polished to 
accuracy. Small and large telescopes of 
any design are available to your exacting 
specifications — you are invited to request 
information of ‘any kind that would be 
useful to you 








Astro-Dome and Tinsley Laboratories 
now make possible a complete observa- 
tory, from telescope to housing, at a cost 
that will be pleasantly reasonable. Write 
either company for details C 
furnished without obligation 


ASTRO-DOME 


INCORPORATED 


1801 Brownlee Ave. N.E., Canton 5, Ohio 





* 





T 
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2530 Grove St., Berkeley 4, Calif. 




















It takes only $12.50 down to own this UNITRON 


Little wonder that the UNITRON 2.4” Altazimuth Re- 
fractor has long been America’s most popular low-priced 
refractor. 


For UNITRON and only UNITRON combines unexcelled 
optical and mechanical performance with exclusive fea- 
tures designed to increase your observing pleasure. As 
an example, take UNIHEX — the Rotary Eyepiece Selector 
which relieves you of the burden of fumbling with eye- 
pieces in the dark. Or, perhaps your observing situation 
may call for the DUETRON Double Eyepiece, the erecting 
prism system, the Astro-Camera 220, or the sun screen. 


Optically speaking, UNITRON Refractors duplicate the 
performance of larger telescopes of other types. Further- 
more, there are no mirror surfaces to become tarnished, 


- UNITRON © 


“INSTRUM 


204-206 MILK STREET 


no secondary optics to cause diffraction patterns, and no 
folding of the light back on itself with consequent loss of 
definition. It is not surprising that you see more and see 
better with a UNITRON. 


The UNITRON 2.4” Altazimuth Refractor is priced at 
only $125 complete with tripod, sturdy mounting with 
micrometric slow-motion controls, four eyepieces, carrying 
cases, and accessories. Using our Easy Payment Plan, a 
mere 10% down payment of only $12.50 brings this 
UNITRON to you. 


With interest in astronomy at an all-time high, now is 
the time to treat yourself to a UNITRON. After all, you 
deserve the very best. 


MENT DIVISION of UNITED SCIENTIFIC CO. 


BOSTON 9, MASSACHUSETTS 








